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THE LUMINESCENCE OF DIAMOND— II 

Sir C. V. RAMAN 

1. Luminescence and Crystal Structure 


n^HE spectral character of tire visible luini- 
nescence excited in diamond by irradiation 
with long-wave ultra-violet light was described 
and illustrated in an earlier article of this 
series, and the remarkable diversity .of beha- 
viour displayed by different specimens of dia- 
mond in these circumstances was duly stressed. 
Why this should be so is a problem which 
might well have remained unsolved, had it 
been an isolated issue.' At our early stage of 
the Bangalore investigations, however, it be- 
came apparent that luminescence was only one 
of a whole group of physical properties of 
diamond which exhibit large variations, and 
that these are interrelated with each, other. 
A detailed study of the situation was made pos- 
sible by the circumstance that the collection of 
material included a large number of polished 
cleavage plates of diamond — a form which is 
exceptionally well-suited for such investiga- 


tions. It will suffice here to mention four 
series of studies made with these plates which 
covered the following topics: (a) the absorp- 
tion in diamond of ultra-violet radiation of 
v/ave-lengths between ^ 2000, and X3000; 
(b) the absorption of infra-red radiation of 
wave-lengths between 6 m - and .12 At; (c) its 
structural birefringence; and (d) the intensity 
of X-ray reflections by the lattice planes of the 
crystal. 

That physical properties so different in their 
nature as those stated above exhibit variations 
correlated with each other and with lumines- 
cence is by itself an indication that a common 
cause underlies all thie variations. Of particular 
importance in this connection was the dis- 
covery that a good many of the plates exhibited 
luminescence of varying colour and intensity 
over their area, showing geometric patterns 
with a configuration related to the structure Qf. 
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the crystal. This suggested investigations by 
appropriate methods of the other properties 
listed above, and th.e result emerged that the 
cleavage plates which showed geometric pat- 
terns of luminescence also exhibited patterns of 
ultra=violet transparency, patterns of infra-red 
transmission, patterns of structural birefrin- 
gence and patterns . of X-ray reflection inten- 
sity; the geometric features of all these patterns 
bore a recognizable relationship with each 
other. The evidence for the structural origin 
of the whole group of effects was thereby 
greatly strengthened. 

It is proposed in this article to present the 
experimental facts ' briefly summarised above, 

A 


diamond. The technique of photographing their 
patterns so as to exhibit the relationship be- 
tween them has recently been greatly improved, 
and a whole series of new photographs by 
Mr. A. Jayaraman were reproduced with a 
paper which appeared in the Proceedings of the 
Indian Academy of Sciences for August' 1950. 
Other photographs taken with the same appa- 
ratus illustrate the present article (Figs. 1 and 
6 below). 

2. The Luminescence Patterns 
In order to observe or photograph its lumi- 
nescence, the diamond is placed on a piece of 
black glass and irradiated by a beam of sunlight 
filtered through a plate of Wood’s glass and 

11 C 



Fig. 1 f 

Luminescence and Birefringence Patterns of Three Representative Diamonds. 

(A) Birefringence, (B) Green Luminescence and (C j Blue Luminescence, 
in somewhat greater detail. Of particular focussed on the specimen. Viewing the diamond 
significance and importance is the relationship through a blue Alter, one isolates the part of 
between, luminescence, .and birefringence in the luminescence which arises - from the 
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electronic transition at ^ 4152 and its associated 
vibrational transitions. Similarly, viewing the 
diamond through a filter which has a cut-off 
for wave-lengths shorter than X 5400, the blue 
part of the luminescence is extinguished, while 
the luminescence arising from the electronic 
line at X 5036 and its associated vibrational 
transitions can be seen, though with consider- 
ably reduced intensity. 


have a group which exhibits ''blue'’ lumines- 
cence. This is more or less perfectly uniform in 
intensity over the area of the plate, while ob- 
servations through the appropriate filter show 
the “green” luminescence to be either weak or 
wholly absent. Secondly, we have a group 
which exhibits neither the blue nor the green 
luminescence with observable intensity. Such 
diamonds may, therefore, be classed as non- 
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■ Fig. 2 


Ultra-Violet Absorption in lUue- Fluorescent Diamond of different thicknesses. 
{a) 0*15 miYj., {J}) 0*30 mm. and {c) 0*37 mm. 

(After K. G. Ramanathan) 



Fig, 3 

Ultra-Violet;Absorption in [a) Green- Fluorescent Diamond and (b) N’ori-FIuorescent Diamond. 

(After K. G. Ramanathan) 

Over a hundred cleavage plates of diamond fluorescent. Thirdly, we have a group corn- 
included in the Bangalore collection have been prising the majority of our specimens. These 
studied in the manner described. They are exhibit geometric luminescence patterns the 
found to fall into three groups. Firstly, we nature of which varies greatly from specin^ej^ 
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to specimen. In some, diamonds, part of the 
area is non-fluorescent while the rest exhibits 
the “blue” luminescence usually accompanied by 
a weak green luminescence, as shown by ob- 
servation through the filter. There are, how- 
ever, many specimens in which the presence 
of both types of luminescence is evident even 
without the aid of the filter. Viewed through 
the filter which cuts out the blue luminescence, 
the* “green” luminescence becomes apparent as 
parallel bands of a greenish-yellow coiour 
traversing the plate in different directions. The 
assistance of the filter enables such bands to be 
detected in areas which show only blue lumi- 
nescence without such aid. 

We may summarise the position by the state- 
ment that some diamonds are non-luminescent, 
others exhibit only blue luminescence, while a 
third class exhibits a more complex behaviour 
in which the appearance of both the blue and 
green types of luminescence with varying rela- 
tive intensities is a characteristic feature. The 
facts observed suggest that this third category 
of specimens may be described as being a 
“mixture” of the first two kinds of diamond, 
namely, the non- fluorescent and blue-fluores- 
cent ones* Their juxtaposition is evident in 
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3. Patterns of Ultra-Violet Transparency 

A simple technique was developed for the 
study of the transparency of cleavage plates of 
diamond to the ultra-violet radiations of the 
mercury arc in quartz. The most intense part, 
viz,, the resonance radiation of wave-length 
X 2537 is separated from the rest by the use 
of a dispersing assembly composed of a quartz 
prism and a pair of quartz lenses. The radia- 
tion thus isolated falls on the cleavage plate 
of diamond which is held attached to a thin 
sheet of canary-yellow or uranium glass. The 
fluorescence excited in the latter in the parts 
screened by the diamond reveals whether any 
of the incident radiation is transmitted by the 
latter. The parts that are opaque to the radia- 
tion appear dark in the fluorescent glass. Those 
that are transparent show the full intensity, 
while partial transparency is indicated by a 
diminished brightness of fluorescence. 

Observations made by this technique reveal 
the correlation which exists between the ultra- 
violet transparency of a diamond* to the X2537 
radiation and the luminescence excited in it by 
ultra-violet radiation of much greater wave- 
lengths. Non-fluorescent diamonds are com- 
pletely transparent to the X 2537 radiation. 
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Fig. 4 

Infra-Red 'rransmissi on by Non- Fluorescent Diamond, 


some specimens on a simple inspection of their 
luminescence patterns. In other specimens, 
especially those showing the green luminescence 
prominently, the mixture appears to be on a 
liner scale. 


Diamonds which' fluoresce blu'e with weak or 
moderate intensity are opaque to the same 
radiation. “Mixed” diamonds which are in part 
non-luminescent and in part blue-luminescent 
show these parts as respectively transparent and 
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opaque to the ^2537 radiation. The diamonds 
which are gr.een-fiuorescent exhibit a marked 
transmission, which is however distinctly in- 
ferior to that of non-fiuorescent diamond. 
Strongly blue-luminescent diamonds show a 
weak but nevertheless observable transmission 
of the X2537 radiation. 

It is obvious that the terms transparency and 
opacity used above can have a precise mean- 
ing only if the thickness of the plate and its 
percentage of transmission are specified. The 
investigations made reveal that while all dia- 
monds show a complete cut-off for wave- 
legths less than 2250, it is possible by reducing 
the thickness sufficiently to observe a trans- 
mission down to that limit even in the case of 
diamonds which in thick layers are opaque 
beyond ^ 3000. This effect is illustrated in 
Fig. 2 for a diamond of the blue luminescent 
type. 


diamonds irrespective of their behaviopr in 
luminescence show an absorption in the infra- 
red region between 7 and 4 /x. This is a 
second-order absorption due to the octaves and 
combinations of the characteristic frequencies 
of the crystal lattice. 

5. Patterns of Structural Birefringence 
We are not here concerned with the accidental 
birefringence due to visible flaws or inclusions 
in diamond, but will consider only the bire- 
fringence having a structural origin observed 
in plates which appear otherwise faultless. The 
effect, if present, is readily observed when the 
plate is held between crossed polaroids and 
viewed against a bright source of light. Since 
the optical effects arising from a local stress 
extend far beyond the point of its application, 
while, on the other hand, luminescence is an 
essentially localised phenomenon, we cannot 
expect a perfect correspondence between the 



Fig. 5 


Infra- Rerl 'Transmission by 
4. Patterns of Infra-Red Transmission 
Investigations reveal a precise correlation 
between the transparency of diamond to infra- 
red radiation in the 8/x region of wave-length 
and its behaviour in respect of luminescence. 
When appropriate corrections are made for re- 
flection at their surfaces, non-luminescent 
diamonds are found to be completely trans- 
parent to infra-red radiation of wave-length 
8/x, while diamonds which are blue-fluorescent 
with weak or moderate intensity show a strong 
absorption in that region. The absorption is, 
however, distinctly less for diamonds which 
exhibit an intense blue luminescence. Diamonds 
which exhibit a green luminescence h.ave only 
a weak absorption in the B region and indeed 
approach the non-fluorescent diamonds in their 
behaviour. It should be remarked that all 


Green fluorescent Diamond 

luminescence and birefringence patterns. 
Nevertheless, the effects observed, especially in 
plates of small thickness, are sufficiently striking 
to carry conviction. The numerous specimens 
available for the study enable a complete cor- 
relation to be established. 

The diamond plates in the collection may oe 
divided into three categories. Firstly, we have 
a group . which exhibits little or no birefrin- 
gence and makes a near approach to the per- 
fect optical isotropy to be expected in a cubic 
crystal. Such diamonds invariably exhibit 
“blue’' luminescence, its intensity being more or 
less perfectly uniform over the area of the 
specimen. Secondly, we have a group of dia- 
monds which exhibit a characteristic type of 
lamellar bjirefringence: fine streaks are seen 
running parallel to the octahedral of thq 
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dodecahedral planes of the crystal, the alternate 
layers exhibiting positive and negative bire- 
fringence as determined with the aid of a 
Babinet compensator. Diamonds which exhibit 
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the area of the plate. The presence of such 
bands in birefringence goes hand in hand with 
the appearance of green or greerdsh-yellow 
bands of luminescence as already described. 

B A 



Fig. 6 

Lammesi.ence and Birefringence Patterns. 


(A) Blrefr'noence, (B) Green Luminescence and (C) Blue Luminescence. 


this type of birefringence over their entire area 
are invariably non-lumine scent. Thirdly, we 
have a group of diamonds in which the bire- 
fringence is a more complex character, varying 
from specimen to specimen. In some specimens, 
extensive areas are observed where the bire- 
fringence is of the type characteristic of non- 
fluorescent diamonds, while in other areas the 
birefringence is weak or absent as in the case 
of “blue” luminescent diamonds. More common 
are the specimens in which broad bands of 
birefringence run parallel to each other over 


Figs. 1 and 6 above have been reproduced 
from photographs taken recently by Mr. A. 
Jayaraman and illustrate the foregoing remarks. 
The three photographs marked III in Fig. 1 
illustrate a typical case of a blue-fluorescent 
diamond exhibiting no birefringence and no 
green luminescence. The three pictures marked 
II in the same figure represents a typical non- 
fiuorescent diamond giving neither blue nor 
green luminescence but exhibiting a streaky 
birefringence. The three pictures marked I in 
the fi.gure are photographs of a diamond which 
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exhibits both green and blue bands of lumines- 
cence over a greater part of the area, but has 
a central area which is non- fluorescent. The 
birefringence of the plate exhibits a banded 
structure having a recognisable relationship to 
the features observed in luminescence. This is 
better seen in Fig. 6 which reproduces the pat- 
terns of blue and green luminescence and 
birefringence of three typical diamonds of the 
third or mixed category. In Fig. 6 (I), the 
striking feature is the appearance of broad 
bands of yellow luminescence traversing the 
crystal. These run parallel to the broad bands 
of birefringence seen cutting across numerous 
flne streaks of the. kind seen in non-lumines- 
cent diamond which appear in a different 
direction. A careful study of Figs. 6 (II) and 
6 (III) will repay the reader for his trouble. 
They form excellent illustrations of the rela- 
tions between luminescence and birefringence 
described in the foregoing pages. 

6. Patterns of X-ray Reflection Intensity 
The method of recording these patterns — 
also called X-ray topographs— is in principle 
simple and has been described in detail in the 
papers by Dr. G. N. Ramachandran on the sub- 
ject. It makes use of white X-rays diverging 
from a pin hole to obtain the Laue reflections 


from the full area of the • cleavage plate. The 
reflections recorded may be either from the in- 
ternal or the surface crystallographic planes, 
the technique necessary to obtain a undistorted 
picture of the crystal being different in two 
cases. Clear photographs can only be obtained 
with relatively thin plates. 

The features observed in the X-ray topo- 
graphs are very revealing. It is found that the 
weakly-blue luminescent areas make a near 
approach to the ideally perfect crystal struc- 
ture and give the weakest Laue reflections. A 
greater intensity of blue luminescence results 
in a corresponding increase in the intensity of 
X-ray reflection. On the other hand, areas 
which are non-luminescent give extremely in- 
tense X-ray reflections. The reason for this 
is presumably the lamellar structure of the 
diamond which is evident also in the birefrin- 
gence. It is found that the bands of greenish- 
yellow luminescence crossing the areas of blue 
luminescence are represented in the X-ray 
topographs by very bright streaks. This obser- 
vation supports the inference that the “green’' 
luminescence is a consequence of the admix- 
ture on a fine scale of the blue-luminescent and 
the non-luminescent types of diamond. 

(To be continued) 


INTERNATIONAL CONFERENCE_.ON ELEMENTARY PARTICLES 


A n International Conference on Elementary 
Particles was organized by the Tata Insti- 
tute of Fundamental Research, Bombay, from 
the 15th to 22nd December 1950. This is the 
first time that a conference of this type on such 
a high scientific level has been held in India. 
This was made possible by grants from various 
official and non-official organisations in India 
and abroad and specially, by a substantial sub- 
vention from the UNESCO, which enabled a 
number of distinguished scientists from abroad 
to attend the conference. 

Studies on both experimental and theoretical 
aspects of the subject were discussed at the 
conference. The theoreticians were mainly in- 
terested in the fundamentals of quantum 
mechanics. For instance, Rosenfeld spoke on 
ideas of measurability developed by Bohr and 
himself, Peierls spoke on commutation laws in 
relativistic quantum theory, Perrin on spinors 
and Holier on noixi-localised quantum field 
theories. Discussions on the theory of element- 
ary particles themselves were led by Bhiabha 
who presented the relativistic theory in the 
latest form developed by bam. Other papers 
were by Heitler on the productio’n of mesons, 
Fermi on nuclear stars, Wentzel on nuclear re- 
actions involving meso-ns, Eliezer on the equa- 


tion for the electron and Majumdar on the 
radiative scattering of the electron. 

Cosmic rays are still the main source of 
high energy particles for most of the experi- 
menters although, some studies have also been 
made with particles from powerful cyclotrons. 
The papers presented could broadly be classi- 
fied into four types: (a) those dealing with 
the influence of factors like latitude and meteo- 
rological conditions on the intensity of cosmic 
rays; (b) those concerning the interaction of 
cosmic rays with atomic nuclei; (c) those aim- 
ing at discovering the primary constituents of 
cosmic rays; and (d) those describing the ex- 
perimental techniques. In addition, Blackett 
presented some recent work on V-mesons dis- 
covered by his group, and showed photographs 
of their tracks in a cloud chamber. 

Reviewing the present knowledge on cosmic 
rays, Saha concluded that they were probably 
galactic in origin, while Blackett was of the 
view that thiey need not necessarily be produced 
by nuclear reactions and that a mechanism 
analogous to the one which causes thunder- 
storms could well be responsible for the pro- 
duction of these high energies, as has been 
suggested by Fermi, 
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THE PRESENT CONCEPT OF THE PHYSICAL WORLD 


YJiT ITH a few notable exceptions, scientilic 
activity in the modern sense did not be- 
gin till the Italian renaissance. It was Leo- 
nardo da Vinci who wrote in one of his 
manuscripts, ‘‘There is no certainty where one 
can neither apply any of the mathematical 
sciences nor any of those which are based on 
the mathematical sciences”, and it expresses 
the new spirit of the times, a spirit which was 
to lead eventually to that vast development, 
which is modern science and technology. What 
Leonardo wished to emphasize, was that as 
long as an observation of a natural phenomenon 
remained couched in qualitative terms it would 
not be definite enough to build on, and only by 
introducing accurate measurement and quanti- 
tative relations into it could one be certain 
that it was right or wrong within the limits of 
accuracy of the measurements. Once this 
general approach received fairly wide accept- 
ance, the development of science in the modern 
sense was inevitable. 

It was found quite soon that certain proper-, 
ties, which could be stated in terms of exact 
measurement, were common to many objects. 
In certain cases, therefore, it became possible 
to state general laws without specifying the 
particular object to which it applied. In order 
to connect up such laws of nature with each 
other it may be necessary to formulate certain 
more abstract principles or postulates from 
which the various observed regularities can be 
deduced. Newton’s fundamental laws of mo- 
tion exemplify this approach. For instance, 
one might imagine his first law to be a state- 
ment arrived at from direct observation through 
some process of induction, viz.^ that if we could 
take a body into space to a very great distance 
from all other material bodies, then it would 
either remain at rest or move in uniform 
motion in a straight line. We know today that 
such an induction cannot be made, ' and may 
indeed not even be true for the actual world. 
This analysis shows us that strictly speaking 
Newton’s laws of motion and gravitation are 
abstract mathematical statements which he 
quite rightly calls axioms. And if they came 
to be regarded as objectively true it is be- 
cause the behaviour of objects which could be 
deduced from them by mathematical reasoning 
agreed with oiu: direct observations. 

We turn now to review the development of 
our picture of the physical world resulting 


* Summarv of the Address given by the General 
President, Dr. H. J. Bhabha, to the Thirty- Eighth 
Session of the Indian Science Congress, held at 
Bangalore. 


from recent discoveries. Round about 1930, the 
picture appeared to be remarkably simple. The 
whole material world was thought of as made 
up of just two types of elementary particles, 
protons and electrons. Light, or in more gene- 
ral terms, electro-magnetic radiation, or pho- 
tons, and gravitation, were the only two other 
physical entities found in nature. A scientist 
at that time could have thought, as many did 
think, that when one knew the mathematical 
laws governing the behaviour of these four 
elementary types of physical entities, one would 
know everything of a fundamental nature that 
there was to know of the physical world. The 
subsequent development of ' the last twenty 
years shows us how far this belief was from 
the truth. It shows in a striking manner that 
however great the successes of a theory, unless 
this success is complete and total, it is always 
possible that something very important may 
have slipped through, the net. The apparently 
small but persistent difficulties or inconsisten- 
cies in a theory, or small discrepancies between 
theory and observation, may be essentially 
unbridgeable within the framework of the basic 
concepts of that theory and yield the clue to 
new ideas. 

Discrepancies of this sort were, in fact, pre- 
sent in the picture mentioned above. Experi- 
mental studies showed that all nuclei seemed 
to behave as if the electrons, which were sup- 
posed to be in them, only manifested their 
electric charge, but neither their spin nor their 
statistics, both of which depended only on the 
number of heavy particles present. A bold 
attempt to face this difficulty would soon have 
led one to the view that nuclei were not com- 
posed of protons and electrons but rather of 
protons and some hitherto unknown particle 
having the same mass as the proton, the same 
spin and satisfying the same statistics. A par- 
ticle of this description was discovered by 
Chadwick in 1931 and was called a neutron. 
This discovery led to the acceptance of the pic- 
ture that all nuclei are made up of only proton .s 
and neutrons. Since electrons are known to 
emerge out of radio-active nuclei, the concept 
of an elementary particle had to undergo a 
radical change, viz., that while the elementary 
particles are not composite and that as long as 
they exist they are immutable, nevertheless 
there are occasions when one or more such par- 
ticles can disappear altogether yiih the simul- 
taneous creation of another set. 

In 1931, Anderson discovered the positron. 
The existence of this new particle could be 
understood immediately in terms of an equa- 
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tion for the electron put forward by Dirac in 
1928. Nevertheless, a consequence of this 
theory was that no electron or photon of even 
the highest energy could penetrate large 
amounts of matter, while a growing body of 
evidence from cosmic ray experiments indicated 
that particles which looked like electrons did 
in fact penetrate great thicknesses of matter. 
Thus, there seemed to be evidence that quan- 
tum theory failed for very high energy elec- 
trons, while at the same time there was no 
theory to explain the phenomenon of the cos- 
mic ray showers. It was only when the Cas- 
cade Theory put forward by Heitler and the 
present author showed that the existence of 
cosmic ray showers and the behaviour of the 
soft component of cosmic rays in the atmos- 
phere and in dense substances could be ex- 
plained on the basis of quantum theory was 
it possible to conclude that tbie electron-like 
tracks of particles, which did not behave com- 
pletely like electrons nor like protons, must be 
due to a new type of particle having an inter^ 
mediate mass. Thus, the existence of a new 
particle called the meson, with a mass some 
204 times that of the electron came to be 
established in 1938. 

Since then, many types of mesons have been 
discovered, and we know now that at least 
nine different types of elementary physical 
entities exist in nature, while the existence of 
two more is almost certain. While experiments 


may give us information about the masses of 
these particles, their mutual interactions and 
the processes in which they take part, it seems 
inconceivable that an experiment would enable 
us to deduce directly the mathematical equatioii 
describing the behaviour of any such particle. 
We can only hope to set up such equations by 
taking as our guides certain well-known prin- 
ciples, as for example the principle of relativity 
and the ideas underlying quantum mechaiiics. 

It is clear that we are now penetrating into 
a new level of nature which was practically 
unknown some twenty years ago. The circum- 
stance that there are a dozen different types of 
elementary particles in nature would lead us 
to expect that there may be many more, and 
indeed with our present knowledge we cannot 
exclude the possibility that there may be an 
infinite number of them. This does not mean, 
however, that we shall never be able to obtain 
a complete description of them all. It is quite * 
possible that with increasing knowledge we 
may be able to find the formula which gives 
us the masses of all the elementary particles 
and the general principles which will allow us 
to deduce the equation satisfied by a particle of 
any particular mass. If this were not so, we 
would be faced with a situation in which we 
could never hope to give an exhaustive des- 
cription of everything there is in nature, but 
only to extend with the flow of time the region 
which we had explored and understood. 


WORLD-WIDE QUEST FOR URANIUM 


T he quest for uranium during the last de- 
cade has been ever on the increase and 
has- transformed the metal from a scientific 
curiosity to one of strategic importance. 
The realisation that the availability of uranium 
in the earth’s crust is limited and capriciously 
distributed has restricted its use to mainly 
military purposes. To aid a world-wide search 
for uranium, the Governments of various coun- 
tries are giving active help and encouragement. 
The results of governmental action have been 
remarkable. New types of radiation detection 
instruments to speed up the work of explora- 
tion have been evolved; several new discoveries 
of uranium minerals and ores of potential sig- 
nificance have been reported from Belgium 
Congo, U.S.A., Canada and Australia; new pro- 
cesses are being developed for more effective 
recovery of uranium from low-grade materials. 

The British Government, like the others, 
have published two booklets, with a view to 
stimulate uranium production, which are re- 
viewed by the timely Information Bulletin.* 


The booklets deal with the nature of occur- 
rence of ui'anium minerals, the techniques used 
to detect them and the mehods of analysis in- 
cluding details of procedures evolved at the 
Chemical Research Laboratory at Teddington. 
These involve a minimum of laboratory equip- 
ment and chemicals and are ideally suited for 
prospecting expeditions. These booklets will be 
of invaluable help to prospectors. 

The Government of India, through the 
Atomic Energy • Commission, have announced 
recently thieir intention to give a fillip to pros- 
pecting and to buy all uranium ores. It would 
be of considerable assistance to Indian pros- 
pectors, of whom there are many these days, 
if the Indian Atomic Energy Commission would 
publish a handbook detailing the nature of 
occurrence of uranium in India and the tech- 
niques of prospecting. It would go a long way 
to fill a real need, help the prospectors and 
thereby the Government of India. 

N. R. Srinivasan. 

* Inforamtion Bulletin issued by B.I.S., New Delhi, 
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THE INFLUENCE OF NON-GLYCERIDIC CONSTITUENTS ON AUTOXIDATIVE 

RANCIDITY OF SESAME OIL 
S. A. SALETORE and N. H. HARKARE 
{Laxminarayan Institute of Technology, Nagpur University, Nagpur) 


S esame oil used in these experiments un- 
less otherwise stated, was specially 
pressed from good quality seed in a local wood- 
en ghany. Storage stability tests were done by 
exposing 0*5 gm. of the oil sample in each 
of a series of clean pyrex test tubes x 
selected for uniformity of diameter to diffuse 
daylight and examining two tubes every few 
days. The test tubes were plugged loosely by 
cotton wool. Peroxide values were determined 
by a modification of Wheeler’s method describ- 
ed in detail by the authors in a recent paper.*^ 
The smell was observed by two different wor- 
kers and classified according to the classification 
used by John, McConnell and Esselen.5 
Expt. (1) Effect of Suspended 
Mucilaginous Matter 

Stability test runs carried out on the settled 
unfiltered oil as well as on oil filtered through 
a hot water jacketed glass funnel showed that 
both samples were free from any rancid smell 
after a period of 57 days, but smelled blank. 
The peroxide value increased from 2-2 to 14 
in thie case of unfiltered oil and from 7*7 to 
34*7 in the case of filtered oil. The former re- 
tained its original bright yellow colour, but 
the latter, which was lemon yellow at start, 
became lighter after 4 days and then progres- 
sively increased in colour to an orange red. 
Expt. (2) Effect of the Constituents 
Present in the Husk 

Sesame seed was freed from the husk by 
soaking in water for two days in the dark and 
rubbing same between two layers of rough 
cloth. Oil from the de-hiusked seed as well as 
from the un-dehusked seed was solvent ex- 
tracted with petroleum ether (60-80° C.) and 
dried imder vacuum. The former was much 
lighter in colour and had a less distinctive 
smell. Storage stability tests carried out on both 
samples showed that the P.V. of the oil from 
the un-decorticated seed increased from 2*2 to 
9*6 in 39 days while the oil from the decorti- 
cated seed increased from 2*2 to 9-4. Both oils 
lost part of the colour, and the smell after 39 
days was blank. 

Expt. (3) Effect of Removal of Sesamin 
50 Grams of sesame oil dissolved in 50 c.c. 
petrol ether (60-80° C.) was extracted repeat- 
edly (10 times) with 20 c.c. portions of 90 per 
cent, acetic acid by shaking in the cold, the acid 


layer being separated each time. The petrol 
ether portion was washed free from acid, the 
solvent removed by distillation under vacuum 
and the oil dried. Storage stability tests were 
carried out on part of this oil which was ex- 
pected to be comparatively free from sesamin.- 
During a period of 41 days P.V. increased 
from 5T to 11-2 and the oil lost part of its 
colour. Organoleptically the sample smelled 
good at the start, became blank after 15 days 
and continued to be so till the end. 

Expt. (4) Effect of Removal of 
Sesamin and Sesamol 
The oil free of sesamin (Expt. 3) was cold 
extracted by shaking it with equal quantities 
of alcohol repeatedly (12 times) to remove 
sesamoF and any fatty acids. The oil freed of 
the solvent under vacuum was examined for 
storage stability with results as given in 
Table I. 


Table I 


Storage time 
in days 

Peroxide 

values 

Organoleptic 

condition 

Appearance 

0 

12-9 

Very good 

Light yellovr 

6 

11 

25*7 

77-3 

Blank 

15 

175-3 

Rancid 

White, clear, transparent 

IS 

262-0 

,, 

,, viscous 

21 

314-7 



24 

439-4 



28 

537-9 



33 

724-6 


,, very viscous 

38 

729-5 



Expt. (5) Effect of Treatment of Sesamin- 
and Sesamol-free Oil with Calcined 
Alumina 


After the alcohol treatment in Expt. 4, the 
rest of the oil, which may now be expected to 
be free from sesamin and sesamol was taken 
up in petrol ether and shaken with an excess 
of specially prepared tested alumina with a 
view to remove any vitamins" as also most of 
the residual colouring matter. The alumina was 
prepared by calcining pure aluminium hy- 
droxide at 700° C. in an electric furnace for one 
hiour. The oil, freed of the solvent and cal- 
cined alumina, was examined for storage sta- 
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bility. After 41 days, its peroxide value had 
gone up to only 29-1 from an initial value of 
8-4. Organoleptically the oil smelled good at 
start and became blank after 41 days with no 
smell of rancidity. The colour, which was 
light yellow at start, became lighter after 15 
days and was nearly bleached at the end. 

Expt. (6) Effect of Treatment with 
Bone Char 

The oil obtained in Expt. 5 after treatment 
with calcined alumina was treated in petroleum 
ether solution with bone charcoal for 6 hours, 
filtered, freed of the solvent and dried under 
vacuum. The oil which was very faintly yel- 
low and free from odour was tested for storage 
stability as before with results as given below: 


Rancidity of Semnie Oil 1 1 

conversion to alumina takes place. One possible 
explanation for this interesting phenomenon is 
that the treatment besides- taking away the vita- 
mins has also removed any pro-oxidants exist- 
ing in the oil. But if this were so, then the 
subsequent treatment with bone charcoal should 
have further improved its stability since bone 
charcoal is a good adsorbent. Actually this is 
not the case and the oil deteriorates quickly. 

The work done also confirms the observation 
made by the authors-^ and others during recent 
times that under normal conditions of exposure 
to air and light, the peroxide value does not 
alw^ays correlate with organoleptic rancidity. 
Thus the oil sample had no rancid smell up to 
a peroxide value of 175-3 in Table I and 364 in 


Table II 


Storage time in clays ••0 G 11 15 IS 21 24 28 33 38 41 


Non-Glyceridic Constituents on Autoxidative 


Peroxide value .. 5*8 


Discussion 

With the removal of sesamol by means of 
alcohol in Expt. 4 the oil shows marked dete- 
rioration in stability which confirms the findings 
of H. A, Mattil'^ that sesamol has antioxidant 
properties. 

The subsequent treatment with calcined alu- 
mina was intended to remove any vitamins left 
in the oiF in addition to removing most of the 
residual colouring matter. Thus, as a result 
of the first thlree treatments, the sesame oil 
would be free to a great extent from mucilagi- 
nous matter, sesamin, sesamol, vitamins, colour- 
ring matter and odoriferous compounds. One 
would have expected that with! this treatment 
with calcined alumina the oil would have further 
deteriorated. But surprisingly enough, this is 
not the case and the oil shows a remarkable 
recovery. In this connection it may be noted 
that the calcination was done at 700° C. in an 
electric furnace on chemically pure aluminium 
hydroxide, a temperature at which complete 


105 121 157 227 364 307 

Table II, while in other cases (unpublished 
data) under similar conditions of exposure to 
air and light, the smell of rancidity has been 
noticed at very much lower levels of peroxide 
value. 
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LADY TATA MEMORIAL TRUST-SCIENTIFIC RESEARCH SCHOLARSHIPS, 1951-52 


T he Trustees of the Lady Tata. Memorial Trust 
are offering six scholarships of Rs. 250 
each per month for the year 1951-52 commen- 
cing from 1st July 1951. Applicants must be of 
Indian nationality and Graduates in Medicine or 
Science of a recognised University. The scho- 
larships are tenable in India only and the 
holders must undertake to work whole-time 
under the direction of the head of a scientific 
department in ^ recognised research Institute 


or Laboratory on a subject of scientific investi- 
gation that must have a bearing either directly 
or indirectly on the alleviation of human suffer- 
ing from disease. Applications must conform 
to the instructions drawn up by the Trustees. 
Candidates can obtain these instructions and 
other information they desire from the Secre- 
tary of the Lady Tata Memorial Trust, Bom- 
bay House, Brucq Street, Fort, Bombay X, 
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RAIN MAKING 


[ Current 
Science 


TN a freshly formed cloud the particles have 
a size of the order of a thousandth part of a 
millimetre and remain suspended in air. It was 
the general belief some years ago that cloud 
particles grow by continued condensation and 
coagulation with other drops while falling until 
it became sufficiently large to fall as a rain- 
drop. In 1933 Bergeron showed that a cloud 
was a colloidal suspension of water in air, an 
“aerosol”, which will remain in this state of 
colloidal equilibrium until a sort of coagulation 
was released within it. Even when cloud tops 
go up to temperatures below freezing, they 
consist of a mixture of ice-particles and super- 
cooled water droplets. 

By injecting pellets of dry ice (solid- carbon 
dioxide) or silver iodide into a cloud, condi- 
tions may be created, which will cause a sud- 
den coagulation of the cloud particles into 
rain-drops. Dry ice has temperatui'es of 
less than —75° C. so that a pellet of solid car- 
bon dioxide falling through the cloud will cool 
a thin streak of air momentarily to such an 
extent that spontaneous ice-formation will 
take place in the cloud along this track. A 
pellet of dry ice about 1 cm. in diameter pro- 
duces about a million ice nuclei in saturated 
air at about 20° C. A pellet of dry ice is thus 
able to set up a chain reaction throughout the 
cloud. 

The latest experiments have shown that 
heavy rain may be obtained from a cumulus 
cloud by using a single pellet of dry ice shot 
into the cloud from a pistol to a horizontal 

* Abstract of the Twelfth Jagadish Chandra Bose 
Memorial Lecture, delivered by Dr. S. K. Banerji, till 
recently Director-General of Observatories, Govt, of 
India. 


distance of 700 feet or more at a height of 
1,000 or 2,000 feet above the freezing level. 
The heat generated by the freezing of the super- 
cooled water droplets greatly increases the tur- 
bulence and favours the start of a chain 
reaction. 

By injecting silver iodide vapour from the 
base of a cloud, rain has been induced. In 
South Africa a cloud has been induced to rain 
by sprinkling water from the top. 

The experiments on artificial rain are of 
considerable interest to India. During periods 
of weak monsoon or during a prolonged break 
in monsoon, scarcity of rains over certain areas 
is attended with disastrous results. It is not 
unusual during such periods to find cumulo- 
nimbus clouds forming and extending to con- 
siderable heights and dissipating away without 
producing any rain. The seeding of such clouds 
with dry ice may result in the production of 
rain which might save dying crops. The me- 
thod may also be found useful during January 
to March when weak western disturbances 
pass across Northern India but cause insuffi- 
cient winter rain. 

One interesting application which has been 
thought of and made use of on a few occasions 
is to change the track of a cyclone. A cyclone 
has a definite structure and the quadrant in 
which rainfall occurs determines its direction 
of movement. There is a release of enormous 
amount of latent heat in that quadrant and con- 
sequently a fall of pressure. The cyclone moves 
in the direction of falling pressure. If there- 
fore by seeding in another quadrant, a signi- 
ficant amount of rain is produced in that 
quadrant the direction of the cyclone will be 
changed. 


INDIGENOUS SUBSTITUTES FOR CORN STEEP LIOUOR-AN ESSENTIAL 


FORTIFYING AGENT FOR 

I N connection with the Penicillin FactoiT? 

jointly sponsored by the Governments of 
India and Bombay, it is estimated that about 
1,000 tons of corn steep liquor (50 per cent, of 
solids), have to be imported annually from 
America. Thlis would cost the country some 
five to six lakhs of rupees, payable in hard 
currency. 

Corn steep liquor is an essential fortifying 
agent which effects a fifty to hundred-fold in- 
crease in the yield of penicillin. 

Researches on finding a suitable substitute 
for the corn steep liquor, conducted in the 


PENICILLIN PRODUCTION 

Section of Fermentation Technology of the 
Indian Institute of Science during the last 12 
months, have shown that there are a number 
of indigenous raw materials and trade wastes 
which can be processed to yield a product equal 
if not superior to the corn steep liquor. The 
washings from a lac factory now running to 
waste, after suitable treatment, have been 
. found to constitute an equally potent substi- 
tute. The hydrolysates of the pupae of the silk- 
worm and aqueous extracts of germinated green 
gram, have been found to be definitely superior 
to the American product. 
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COMPRESSIBILITY AND COMPLEX 
FORMATION IN ELECTROLYTES 
The formation of definite complexes in mix- 
tures of certain electrolytes is well known. 
Thus the formation of complex compounds be- 
tween lead nitrate and alkali nitrates has been 
established by Nayar and Pande^ who investi- 
gated various physical properties, such as vis- 
cosity, conductivity, freezing-point depression, 
and by Narasiinhatnuithyr who investigated 
the Faraday rotation and magneto-optic ano- 
maly. At the stoichiometric proportions cor- 
responding to complexes existing in solution, 
maxima or minima appear in the curves 
exhibiting the variation in property with pro- 
portion of any one constituent. Since the 
compressibility of an electrolyte is, to a lax'ge 
extent, determined by the nature of the ions 
and thie variation in properties of the solvent 
in the ionic vicinity, it might be expected to 
exhibit abnormalities when complexes are 
formed. 

The compressibilities and their variation 
with concentration were estimated for the fol- 
lowing mixtures of molar solutions, from a 
measurement of the ultrasonic velocities in 
these liquids: Pb(NO.Jo and KNO.^, Pb(NO ^^)2 
and NH^NO.^, PbCNO.^)., and NaNO.^, Fe Cl^ and 
KCl. The well-known Bachem-Heidemann-'^ 
method of secondary interferences was employ- 
ed. Parallel light from a mercury arc traversed 
the liquid cell in which stationary waves were 


formed between the quartz at the bottom and 
the liquid-air interface. Thie pattern, formed 
by the secondary interferences of the emergent 
beam was viewed by a travelling microscope, 
some 50 half wave lengths of the ultrasonic 
wave being directly measured. Frequencies 
were measured by a precision wave-meter. 
Excitation was kept at a minimum and tempe-- 
rature variations did not exceed 0’1° C. 

Adiabatic compressibilities have been deter- 
mined using the relation — 1 ultrasonic 
velocity /> = density of the liquid. The partial 
molal compressibility 

is plotted against the molfraction of any one 
component. 

The curves in the accompanying figure show 
the presence of minima at the stoichiometric 
proportions corresponding to definite complexes 
in solution. Thus, for Pb (NO.^) 2 ‘KNO.^ molar 
solution mixtures, the minima occm* at molar 
concn. 50%, 66%, and 80% of KNO.^, corres- 
ponding to complexes Pb(NO.^) 2 -KNO;j, 
Pb(NO.^)o-2KNO.j Pb(NO^yy4:KNO.^,' and for 
the other curves, to complexes Pb (NO.^) 

NO;^; Pb(NO.^) 2 - 2 NH,N 03 , and Fe Cl/* 2‘ KCl. 
The curve for NaNO.^— Pb (NO^) 2 mixtures 
shows no kink, revealing no complex formation. 
These observations confirm the results of Nayar 
and Pande, and of Narasimhamurthy, 
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Fig. 1 

A Qualitati’u’e explanation of the observed 
variation of possible on the basis of the 

Debye-Huckel theory.-^ The free energy of the 
solution of an electrolyte, expressed as the 
difference between that for concn. C and that 
for infinite dilution, is 

Fl=Fo=Si'iRT 

A n=: const.; D r= dielectric const., — No. of 
ions, of charge 2^ per molecule. The partial 
molal compressibility, is given by 

- (K.-Ko) = ^3 (F.-Fo) 

and one obtains, K2 -Ko+/(D,P,V) (2 '>'iZr)^'^ 
the form of f(D, P, V) is immaterial. (It is 
positive.) The cases investigated involve the 
formation of complex ions, such as Pb(NO.^)4 
(Glasstone and Saunders'“‘ ) . The consequent de- 
crease in valence factor (2 and ionic den- 

sity are seen to involve a decrease in actually,..,, 
observed, especially for the concentrations at 
which complex formation is predominant. 

I thank Prof. R. S. Krishnan for valuable 
guidance and suggestions. 

Physics Dept., V. S. Venkatasubramanian. 
Indian Inst, of Science, 

Bangalore, 

November 27, 1950. 


polarisation of brillouin 

COMPONENTS IN LIGHT-SCATTERING 
IN LIQUIDS 

According to Brillouin’s theory ^ of light-scat- 
tering in solids, scattering is, in effect, a cohe- 
rent modified reflection of mono-chromatic 
light by a moving-mirror pattern in depth of 
density-fluctuations in the medium. The Dop- 
pler-shifted components of slightly altered 
frequency arising from such reflections should 
be perfectly polarised in the transverse direc- 
tion. Sharp and well-defined Brillouin compo- 
pents are observed in light scattered by liquids 


also; -but my studies- have shown that they are 
highly, hut not completely polarised. This ob- 
servation has been confirmed by Bai^ and re- 
cently by Rank and his co-workers.^ I give 
below an explanation of this small, but finite 
percentage of depolarisation of the Brillouin 
components in liquids. 

Frenkel’s “hole theory” of liquids^ indicates 
two types of longitudinal sound waves in 
liquids, namely, (1) due to a purely transla- 
tional vibration of molecules about their quasi- 
permanent equilibrium position, and (2) due 
to a translational accompaniment of angular 
vibration about the centre of gravity of the 
molecules. The first gives rise to longitudinal 
sound waves, in accordance with Brillouin’s 
theory, causing density fluctuations in the me- 
dium. The predominant part of th!e transverse- 
ly scattered light is due to these waves which 
satisfy the Bragg condition and constitutes the 
completely polarised portion of the Brillouin 
components. The second type of vibrations is 
also organised as the first and gives rise to two 
kinds of elastic waves, namely, (1) the longi- 
tudinal or ‘Zrt’ waves, and (2) the transverse or 
Ha waves. If the molecules are anisotropic, 
both of them will give rise to Brillouin scatter- 
ing with change of frequency; but this being 
part of the anisotropic scattering, will be de- 
polarised to the limit. The scattering due to 
Ha waves’ is stronger of the two and evidence 
for both. The superposition of this weak 
tering has been given by me in a recent note.^* 
The scattering by Hu waves’ will be compara- 
tively feeble and should have the same 
Doppler-shift of frequency as the purely trans- 
lational component, as the velocity is the same 
for both. The superposition of this weak 
depolarised component on the strong ‘density’ 
component makes the latter feebly depolarised. 
A re-examination of my plates shows that the 
imperfection of polarisation of the components 
is more marked in liquids like benzene and 
tetralin, which possess a large depolarisation 
ratio. This gives support to the above con- 
clusion. 

Physics Dept., C. S. Venkateswaran. 

University College, 

Trivandrum, 

November 13, 1950. 
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KAEMMERERITE FROM HULIKERE 

MINES, HASSAN DISTRICT, MYSORE 

During the course of a visit to Hulikere Chro- 
mite Mines, near Jambur, Hassan District, an 
attractive flaky mineral was seen associated 
with chromite. This was at first sight mistaken 
for talc; but on detailed study, it is seen to be 
the chrome-bearing variety of chlorite, 
Kaemmererite. This variety has not been re- 
ported so far in India, except for a casual men- 
tion of its occurrence in the ultrabasic rocks 
of Chatnahalli, Mysore District, by Sri. M. G. C. 
Naidu, in the thesis submitted for M.Sc. Degree. 
The .mineral shows a shining lavender colour, 
with a micaceous habit, coating the surface of 
the black ore. Under the microscope, the mi- 
neral appears as thin flakes, showing deep 
colours, due to high dispersion, surrounding the 
opaque ore-material. No constant relationship 
is observed between the quantity of chlorite 
under study, and the relative amount of opaque 
mineral. 

The following statement shows the optical 
characters of this mineral in comparison with 
other Kaemmererites reported so far: — 


Kaemmererite 
reported by 
A. N. Winchell^ 


Ksemmererite 
reported by 
E. V. Shannon^ 


Kaemmererite 
under study 


Optically positive Optic<illy Negative Optically Negative 
2V=>:Very small 2V = Very small Biaxial with very 

low optic axial 
ar.gle inclining to 
almost uniaxial 

Ng =1-509 Ng = Nm = l-590 Ng = l-576 

Nm= } Np = 1.587 Nm= ? 

Np =1-586 Np = l-570 

Ng-Np = 0-004 Ng-Np=0-003 Ng-Np = 0-005 
X = Pale red X=Pale pink 

purple 

Y = Z = Red purple Y = Z = Pale 

reddish yellow 


A. N. WinchelN has expressed the view that 
chlorites containing chromium in any important 
amount replacing aluminium are easily recog- 
nised by their lavender or violet colour. 
M. F. Heddle^ and Kopetzky^ in analysing 
different samples of kaemmererite have indicat- 
ed the presence of 5*97 p.c. and 7-49 p.c. of 
chromium oxide respectively, which is totally 
absent in the common chlorites. 

The sample under study was kindly analysed 
chemically by Sri. S. Venkata Rao and Sri. T. L. 
Kasturirangacharya, Department of Chemistry, 
Central College, Bangalore, and the analysis 
showed the presence of 7-06% Cr 203 . 


Further, in its mode of occurrence and cha- 
racteristic association with chromite ore and 
serpentine in the form of thin flakes, the mineral 
strongly resembles the kaemmererite of Shet- 
land Islands, reported by Frank Phillips.^* 

The mineral has, therefore, been identified as 
kaemmererite. 

The author is indebted to Prof. L. Rama Rao, 
Dr. C. S. PichamuthiU and Sri. M. G. C. Naidu 
for their encouragement and guidance. 

Dept, of Geology, M. N. Viswantathiah. 

Central College, 

Bangalore, 

November 13, 1950. 


1. .-Im. Mineral, 1930, 21, C)4-2-.5i. 2. Eh 'men is of 

Optical MititynloiLV. 3rd Edition, John Wiley lS: Sons, 
1947, 286. 3. Am, Mineral., 1930, 21, G46. 4. Quarterly 
Journal of Gc.k Soc., 1927, p. G4‘3. 5. Miticral .Abstracts, 
10 , No. 9, 422. 6 . Quarterly fount tl of Geological 

Society, 1927, 83, 639. 


MIXED ADSORPTION OF HYDROGEN 
AND NITROGEN AT ELEVATED PRES- 
SURES ON A PROMOTED IRON 
SYNTHETIC AMMONIA CATALYST 

For correlating adsorption with catalytic acti- 
vity, the study of adsorption from a mixture of 
the gaseous reactants is likely to be more fruit- 
ful than the individual adsorption data of the 
constituent gases. So far, very little work has 
been carried out in the field of mixed adsorp- 
tion, especially on catalytically active adsor- 
bents, although the immense importance of this 
type of study has been recognised by several 
authors. h- This is mainly due to the compli- 
cated nature of the theory of mixed adsorption, 
Ghosh, Sastri and * studied the simulta- 

neous adsorption of carbon monoxide and hy- 
drogen from mixtures of the two gases on two 
Fischer-Tropsch catalysts. Emmett and 
Brunauer-'* measured the adsorption of nitro- 
gen on the doubly promoted catalyst 931, from 
a 3 Ho + INo mixture, at pressures upto 50 
atmospheres and at 450° C., employing an in- 
direct method. At this temperature, synthesis 
of ammonia was found to occur to an appre- 
ciable extent. They retported that, at equi- 
valent pressures, the adsorption of nitrogen from 
the mixture was the same as that from the 
pure gas. 

It was considered desirable to investigate 
the mixed adsorption of these gases at tempe- 
ratures below that required for appreciable 
formation of ammonia. When the Fe — ^KoO — • 
AI 0 O 3 — TiOo catalyst, on which the adsorptions 
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of hydrogen^' and nitrogen" had been previously 
determined, was exposed for several hours to 
the synthesis gas at 50 atmospheres and at 
temperatures upto 350° C., no trace of ammonia 
could be found on releasing the whole of the 
gas in the system through Nessler’s Reagent. 
The individual adsorptions of hydrogen and 
nitrogen from a 3:1 mixture have, therefore, 
been studied on the same catalyst at six tem- 
peratures between 50° and 350° C. and at 
mixed pressures upto 50 atmospheres, employ- 
ing the improved technique developed by the 
present authors.® 

The results obtained indicate that, while the 
adsorption of hydrogen from the mixture in- 
creases regularly with its partial pressure at all 
the temperatures studied, that of nitrogen 
shows this regularity only at the highest tem- 
perature, viz., 350° C. In practically every 
case, the adsorption of hydrogen at a given 
partial pressure from the mixture is consider- 
ably higher than that from the pure gas at an 
equivalent pressure. Similarly, except at two 
temperatures, viz., 203° and 300° C., nitrogen 
adsorption is enhanced in the presence of hy- 
drogen. ■ These results are at variance with 
those of Brunauer and Emmett'^ who reported 
that the pre- adsorption of nitrogen at about 
400° C. caused an enhancement of hydrogen- 
adsorption only on the alumina-promoted cata- 
lyst 954 and attributed the effect to the formation 
of imide and amide complexes. On the doubly 
promoted catalyst 931, they observed that the 
chemisorption of nitrogen inhibited almost 
atom for atom the chemisorption of hydrogen 
at 100° C. 

At SSO® C., certain interesting results are 
obtained which, probably reflect a fundamental 
variation in the nature of the phenomenon as 
the reaction temperature is approached. It is 
found that, when the partial pressure of nitro- 
gen exceeds about 7 atmospheres, the ratio of 
the respective increments of nitrogen and hy- 
drogen adsorptions varies successively from 
INo : IHo, through IN. ; 2 H 2 , to finally 
1 N. : 3 Ho. This observation suggests the suc- 
cessive formation of = NH, — NH. and NH.^ 
complexes on the active surface of the catalyst. 

Finding no evidence of complex formation 
on the active doubly promoted catalyst 931 at 
100° C., Brunauer and Emmett^ suggested that 
the formation of such complexes had a poison- 
ing effect on the synthesis. The present investi- 
gation, especially the results obtained at 350° C., 
on the contrary, lead one to the view that the 
NH and NH. complexes act much rather as 
natural intermediates and precursors of the 
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ammonia molecule ultimately formed on, and 
desorbed from, the surface. The latter view is 
substantially in agreement with) the mechanism 

originally postulated by Frankenburger-^do and 

by Emmett 11 as well. 

The authors are grateful to Sir Jnan Chandra 
Ghosh and Prof. B. Sanjiva Rao for their kind 
interest and encouragement. 

Gen. Chem. Section, M. V. C. Sastri. 

Indian Inst, of Science, H. Srikant. 

Bangalore-3, 

November 30, 1950. 

1. White and Benton, /. /Vq/;. 1931, 35, 17S4. 

2. Brunauer, The Adsorption of Gases and Vapours,” 
Physical Adsorptioi, 1945, 1 , 474. 3. Ghosh, Sastri and 

Kini, Cinr. Sci., 1946, 15 , 282. 4. — , Research, 1950, 3 , 

584. 0 . Emmett and Brunauer, J, Am. Chem. Soc., 1934, 
56 , 35. 6. Sastri and Srikant, Curr. Sci., 1950, 19 , 313. 
7. — , ibid., p.343. 8. Brunauer and Emmett, ./. Am. Chem. 
Soc., 1940, 62 , 1732. 9. Frankenburger, Ullmann’s 

Ejizyklopadie der technischeji Ckentie, 1928, p. 393-Footnote. 
10. — , 2'. FAektrochem., 1933, 39 , 45, 269. 11. Emmett, 

J. Chem. Ed., 1930, 7 , 2571. 

PURIFICATION OF MUSTARD OIL 
CONTAMINATED WITH ARGEMONE 
OIL 

Contamination of mustard oil with argemone 
oil and its effect on the incidence of epidemic 
dropsy^ has been known for some time. 

Ro 3 ^- has recently published a method in 
which the removal of toxic alkaloids has been 
effected by treatment of the oil with phosphoric 
acid and subsequent removal of excess phos- 
phoric acid with lime. Sen Gupta and Nair- 
have tried to pmnfy the oil by treatment with 
Fuller’s earth at 60° C. for about one hour while 
agitating the oil by blowing air through it. The 
following simple method effectively removes the 
toxic alkaloids from contaminated mustard oil. 
The oil is stirred vigorously with a 20 per cent, 
solution of ferric chloride for about 20 minutes. 
The resulting emulsion is kept on a water-bath 
for half an hour and then allowed to settle for 
about two hours. The supernatant oil which 
could be filtered off is free from argemone oil as 
tested by the modified ferric chloride test.*^ 

20 per cent, of ferric chloride solution to 
the extent of 10 per cent, on the weight of oil 
is found to be sufficient for oils containing up 
to 5 per cent, of argemone oil. A further treat- 
ment of oil with, about V 2 per cent, of Fuller’s 
earth may be used with advantage to improve 
the colour of the oil and ensures freedom from 
any traces of ferric chloride left behind. The 
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'.aracteristics of the purified oil are not affect- 
l by the treatment. 

A detailed paper on the work will be pub- 
;hed shortly. 

. B. Technological Inst., Om Prakash. 

Dil Section), Atma Ram. 

anpur, Brahma Prakash. 

2toher 17, 1950. 


1. Lai, R. 13. and Las Gupta, A. C., /nd. /. Med. Res..^ 
41, 29, 157. 2. Roy, A. C., Curr.Sci., 1950, 19, 91. 

Sen Gupta, N. C. and Nair, C. N., Sd. & Culture., 
>50, 16, 35. 4. hrahma Praka.sh, Gobliil, R. R, and 

:hawale, D, Y., Proc. of Zrd Annual C(. ?iventicn of the 
, T. A.j India ^ Kanpur, 1947, Pt. I, 20. 


INHERITANCE OF ‘PISTILLATE’ 

IN COTTON 

istillate’ — a new character in desi cotton 
•was reported and described as one different 
om the ‘petalody’.'i ‘ It was an interesting 
se of unisexuality of the male sterile type 
•ssessing staminode structures, branched stig~ 
a and fluted ovary. The type set normal bolls 
len dusted with foreign pollen and was being 
aintained by recovering the mutant in alter - 
ite generations. The genetics of ‘pistiilate’ 
2re studied at Coimbatore by crossing with 
-■o nomal types, viz., 1274 and CST. 3. 

The normal was fully dominant and the seg~ 
gation in F2 was simple in cross with 1274. 
le other type CST. 3 was a green stem/ghost^ 
rrying the anthocyanin gene A two 

ctor segregation for ‘pistillate’ and “ghost” 
thi independent assortment of 27, 5, 10 and 2 
ants under the four respective phenotypes, 
normal, pistillate, RP'^ normal and 

pistillate, and a good fit for 9 : 3 : 3 : 1 di~ 
brid ratio were recorded in the second gene- 
tion. 

This new monogenic recessive in G. arboreum 

assigned the gene symbol pte. 

jricultural College R. Balasubrahmanyak. 

Res. Institute, V. Santhanam. 
■imbatore, 

\tober 16, 1950. 


[. Balasubrahmanyan, R., Santhanam, V, and Mayandi 
lay, S., Proced'.nifs of the Fourth Co7ifer£7Z-'d on Cotton- 
owinz Prl/enis in India (Indian Central Cotton 
mmittee), 1949. 2. Neelakanta Iyer, L., The Juj£r, 

/. Sot. .9c>6*y. , 1946, 26, No. 4. 3. Sankaran, R .. 

ideas Agric, Joiir., 1931, 19. 


CLARITY OF MALE CELLS IN POLLEN 
BRAINS OF SOME UMBELLIFERAE 

[E pollen grains of Coriandrum sativum L-, 
'.minum cyminum L., Daucus carota L., Fee- 
)ulum vulgare Mill., Heracleum candicans 
all., Peucedanum graveolens Benth., Pimpi- 
'.l(X d^veTsifolia D.C., and Seseli indicum W.A., 


were studied from acetocarmine preparations, 
cleared with, chloral hydrate (Maheshwari and 
Wulffi), and made permanent by the McClin- 
tock method. “ 

The young microspore is usually pear-shaped. 
At maturity, it becomes ellipsoidal with three 
germ pores at the equatorial region. Its nucleus 
lies towards one end where it divides, in a line 
with the longitudinal axis of the pollen grain, to 
form a faintly stained tube nucleus and brightly 
stained generative nucleus. The latter soon 
elongates and organises a thin sheath of hya- 
line cytoplasm. In Coriandrum sativum, Pirn- 
pinella diversifolia and Seseli indicum the 
generative cell mostly divides at one end of the 
pollen grain, whereas in Cuminum cyminum, 
Daucus carota, Foeniculum vulgare, Heracleum 
candicans and Peucedanum graveolens it moves 
to the equatorial region and divides there to 
form two sperm, cells. 

Sperm cells of the above-mentioned plants 
are elongated but variable in the length and 
shape of their ends, which may be blunt or 
pointed in different species. In Coriandrum 
sativum, Daucus carota and Peucedanum gra- 
veolens, one end of the male cell is pointed 
wh(ile the other blunt; in Foeniculum vulgare 
both ends are pointed and finally in Heracleum 
candicans, Pimpinella diversifolia and Seseli 
indicum both ends of a sperm cell are blunt. 
In the last three cases the pollen grains settle 
in such a position that the sperm cells mostly 
lie perpendicular to the surface of the slide, 
so that only one of the blunt ends is visible, 
whose circular outline is liable to be mistaken 
for a round nucleus. 

The sperm cells, soon after their formation, 
begin to move apart towards opposite poles. 
A mature pollen grain, which is three-celled, 
thus has a round tube nucleus at the equatorial 
region and two elongated sperm cells lying one 
at each pole, showing a fixed polarity. 

My sincere thanks are due to Br. Mahesh- 
wari for his valuable suggestions and Dr. Baha- 
dur Singh for his kind guidance. 

Dept, of Botany, R. L. Paliwal. 

B. R. College, Agra, 

August 1950. 


1. Mahefihwnri, P. :rifl Wulff, H. I)., Stain Tech.., 
1937, 12, 61-70. 2. McClinto-ik B., Thid., 1929,4, 

53-56. 


temperature as a SELECTIVE 
FACTOR FOR YEAST MUTANTS 
Yeasts appear to be highly suitable for in- 
vestigations ' on the mutagenic action of phy- 
sicaU as well as chemical^ agencies. The two 
chromosome brewery yeast,3 BY 1, shows a sea- 
sonal variation in the predominance of the 
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various gene mutants.-*- For any accurate work 
on the evaluation of the mutagenic property of 
various agencies the prime consideration is the 
genetic purity of the material.*' The very short 
generation time of the two chromosome strain 
results in the quick appearance of the mutants, 
even though the rate of mutation in yeasts may 
be identical with that in higher organisms. To 
get a pure culture for any specific genic con- 
stitution either the mutational step should be 
inhibited by some agency^ or the environment 
should be used as a selective factor. 

Mallya and Subramaniam" demonstrated 
that strains having different genic constitu- 
tions show different rates of growth under 
identical conditions. When grown at room tem- 
perature there is a regular sequence in the 
appearance of the mutants. The above obser- 
vations suggested the possibility that by con- 


Science 

evidenced by the Smooth sector seen on the 
right-hand side of the colony in Photo 1. But 
the shape of the sector indicates that the cells 
composing it have an inferior rate of growth. 
In Photo 2 (c/. 4 Photo 10) on the other hand, 
the four smooth sectors start almost from the 
centre of the colony. The obvious conclusion is 
that the particular temperature conditions 
form only a selective environment but do not 
inhibit the mutational step. The control run 
at room temperature gave the giant colony pre- 
sented as Photo 3. Each allelic combination may 
have a specific temperature optimum^^i^ above 
or below which its proper functioning may be 
altered consider ably, 

The observations recorded above suggest that 
the optimum temperature for the growth of the 
Rough II type of mutant is between 30-31° C. 
Naturally the Rough II cells would be inferior 



Pnoto. 1 . BV 1, Barley Malr, 5*0 cm. 17 day grovvch. 3l°C. photographed on 30-9-19 1:9. 
Photo, 2. BY 1, Barley Malt-,5.5 cm. 17 day growth, 3PC. 30-9-191:9. 

Photo. 3. BV 1, Bailey 2*6 cm. 15 day growth, room temperature, 2S-9-I9I9. 


trolling the temperature, specific types could be 
isolated and kept unchanged. 

Culture of the two chromosomes strain were 
grown continuously in wort in an incubator at 
a temperature of 30-31° C. Giant colony inocu- 
lations were carried out at periodic intervals 
and the giant colonies themselves were grown 
at the above temperature. While at room tem- 
perature the diameter of the colonies was only 
ca. 4*0 cm.,^^ their size ranged from 5-6 cm. 
when grown at 31° C. Naturally, the final ex- 
pression of the sculpturing in such colonies was 
dependent on the depth of the medium in the 
petri dish and the sample of malt employed. 
Under ideal conditions, the colonies which 
developed were of the Rough II type (Photo 1) 
having the genic constitution Rough/ Rough.^ 
The temperature inside the incubator (31° C.) 
has, therefore, acted as a selective environment 
for the Rough 11 type. Mutations do occur as 


in their growth-rate^ to the other types at 
temperatures above or below this optimum. 
Cytogenetics Lab., S. N. Krishna Murthy. 
Ind. Inst, of Science M. K. Subramaniam, 
Bangalore-3, 

October 18, 1950. 
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PHOTOPERIODIC STUDIES IN INDIAN 
VEGETABLES 

II. Amaranthus gangeticus var. oleiaceus 
Roxb. 

Of the few species of Amaranthus studied 
photoper iodic ally, Allard and Garner (1940) re- 
ported A. hyhridus and A. sp. Dreersunrise as 
indeterminate ones and Fuller (1949)^ classified 
A, caudatus L. as a short day species. Saman- 
tarai and Panigrahi report that A, gangeticus 
var tristis is also a short day species. 

In the present work, photoperiodic response 
of Amaranthus gangeticus var. oleraceus to 
varying periods of illumination is reported. 
Plants were grown in earthern-ware pots of 
6" X 10" and the soil consisted of silt and farm- 
yard manure in proportions of 2 : 1. The seeds 


“Phillips” bulb kept at a distance of 5' from the 
growing apices of plants till April 30, when the 
experiment terminated. 

Table I shows the vegetative characters and 
periods of flowering in plants receiving varying 
periods of illumination. 

Conclusion : — Amaranthus gangeticus var. 
oleraceus is distinctly a short day species. 
Even 12 hours daily exposure is sufficient to 
render the plant vegetative, although Amaran^ 
thus gangeticus var. tristis flowers copiously 
under identical conditions.- The plants show 
the best vegetative growth under 18 hours daily 
exposure but under continuous illumination 
they have no apical dominance and the leaves 
are shrivelled and hence this is not conducive 
for good vegetative growth. 


Table I 


Nature of treatment 


No. of days taken for 
flower bud formation 
from the date of sowing 


Length per- 

plant in cm. No. of 
leaves per 

— plant 

Root Stem 


Weight per 100 plants in grams 


Fresh weight Dry weight 


6 hours (9 a.m.-3 p.m.j 

32 


10-6 

12 hours 

vegetative throughout 

11-5 

18 hours 

do 

do 

12-7 

24 hours 

do 

do 

12-t) 

Control 

39 


15-5 




Root 

Stem 

Boot 

Stem 

15*4 

20 

14-8 

191 

5 

20 

16-1 

21 

37-5 

234 

S-3 

23 

18-5 

25 

85-5 

()C2*5 

18-5 

181 

17-9 

21 

70-4 

652-7 

16-2 

171*5 

13 -I 

23 

190 

405-4 

42-3 

102*7 


were sown on February 10, 1950, at 8 a.m. and 
the pots were divided into 5 groups of 4 each, 
ten plants growing per pot. Periods of illumi- 
nation consisted of 0, 6, 12, 18, 24 hours and 



control. Daylight was the main source of 
light and wherever necessary, it was supple- 
rnented by electric light from a 1,000-watt 


Grateful thanks are due to Dr. B. Samantarai, 
Head of the Department of Botany, Ravenshaw 
College, Cuttack, for' his encouragement and 
guidance. 

Botany Dept., Gopinath Panigrahi. 

Ravenshaw College, 

Cuttack, 

October 28, 1950. 


1. Fuller, J. H., Amcr. Jow\ Jht. 36, 175; 1949, 180. 
2. Samantarai, B. and Panigrahi, (i., under publication. 


HYDROLYSED FERRIC SALT AS 
BETTER FLOCCULATING AGENT 

Ferric salts in solution undergo hydrolysis, 
which is directly proportional to the tempera- 
ture and time and inversely proportional to the 
concentration of the ferric ions (Jacques and 
Lambi). If this hydrolysed solution of ferric 
salt is used for coagulating the negatively- 
charged antimony sulphide sol, it - is observed 




20 Letters to the Editor ^Science 


Table -I 


Normality of FeCls 

0*00535 

0*0107 

0*0214 

0*0412 

0*107 

0*124 

Coagulation value at 0 hr. 
Coagulation value at 2 hrs. of 

7 • 8 c.c. 

6 -.5 c.c. 

6*0 c.c. 

5*8 c.c. 

5*.') c.c. 

5*0 c.c. 

hydrolysis 

5 *6 c.c. 

4-0 c.c. 

4*2 c.c. 

4*0 c.c. 

3*6 c.c. 

3*4 c c. 


that a lower amount of the hydrolysed salt is 
required for coagulation as compared with that 
of an unhydrolysed sample of th-e ferric salt. 
Results obtained wnth ferric chloride are given 
in Table I. The time of hydrolysis is 2 hours 
and the temperature 60° C. Coagulation values 
have been obtained by finding out the amount 
of ferric chloride necessary to obtain a stan- 
dard turbidity in 2 c.c. of an antimony sulphide 
sol. 

Similar results are obtained with the nitrate, 
sulphate and alum of iron. 

Ferric hydroxide formed by hydrolysis is 
stabilised by the adsorption of positive ions, 
forming the more powerfully coagulating col- 
loidal ferric hydroxide. The coagulation values 
obtained with the negatively- charged antimony 
sulphide sol, therefore, go on decreasing as -the 
hydi'olysis proceeds. It appears that the use 
of iron in a colloidal state is more suitable and 
economical than its use in the ionic form, 
wherever it has to function as a flocculating 
agent. Further work in this subject is in pro- 
gress. 

Chemistry Department, P. M. Barve. 

Wilson College, A. K. Jambotkar. 

Bombay- 7, 

November 20, 1950. 


1. Jacques, A. G. and Lamb. A. B., J. Anier. Chem. 
Soc., 1938, 60 , 967 & 1215. 


BACTERIAL LEAF-SPOT OF CASTOR 
A SEVERE bacterial leaf- spot of castor (Ricinus 
communis L.) similar to that reported by Yoshi 
and Takimoto (1928) ^ from Japan and Korea 
and by Hansford (1935)- from Uganda was ob- 
served at Anand, Dist. Kaira in December, 1949. 

On the leaves, the pathogen produces few to 
numerous, small round, water-soaked spots 
measuring initially 0*5 to 1 mm., mostly aggre- 
gated towards the tip. Some of them increase 
in size (2 to 3 mm.), become angular and dark- 
brown to jet black. On the other haxid, the 
undeveloped spots remain circular with pale- 
centre and dark-margins. When coalescent, 
spots become irregular in shape, the areas 
-around such spots tmm pale-brown and brittle. 
Bacterial ooze in the form of small shining 
beads or fine scales is found an both sides of 
the spot which get depressed on the under- 
surface of the leaves; the corresponding areas 


on the upper surface are raised and present a 
pale-white appearance due to bacterial exuda- 
tion. The pathogen infects cotyledons, leaves 
and veins. 

Description of . the pathogen : — Short rods; 
single or in chains; 1*5 X 0*7^; Gram negative; 
capsulated; no spores; on potato dextrose agar, 
the colonies are circular with lobate margins, 
smooth, shining, convex, with striations at the 
periphery, measuring 1*2 cm. in diameter after 
7 days; colour marguerite yellow; gelation 
liquefied; starch hydrolysed; casein digested; 
milk peptonised; litmus reduced; ammonia and 
hydrogen sulphide produced; nitrates not re- 
duced; acid but no gas in dextrose, sucrose and 
lactose; no growth in salicin; optimum tempe- 
rature for growth 31° C.; thermal death point 
about 51° C.; pathogenic on castor. 

The disease is similar to that caused by 
Xanthomonas ricinicola (Elliott) Dowson. 
plant Path. Lab., M. K. Patel. 

Agric. Coll., Poona, Y, S. Kulkarnt. 

July 30, 1950. G. W. Dhandb. 


1. Yoshi, H. and Takimoto, S., ./. /^/. Protec 
1928 (Tokyo), 15 , 12-18. 2. Hansford, C.Q,, E,Afr. 
Agric, Farm,,, 1935, 1 , 25. 

THE REFLECTANCE SPECTRUM OF 
IGNITED SOILS AS AN INDICATION 
OF THE MINERALOGICAL 
COMPOSITION OF THEIR CLAYS 
Ramamoorthy and Viswanathi have studied 
the reflectance spectra of black, red, yellow 
and grey soils both before and after ignition at 
500° C. Nagelschmidt, Desai and Muir^ have 
shown that the dominant clay minerals in the 
black and red soils from India are those of the 
montmoriUonite and kaolin groups respectively. 
Nagelschmidt^ reports from X-ray and thermal 
studies that clay minerals of the kaolin group 
undergo lattice destruction and break down at 
500° C., while, those of the montmorillonite- 
mica group are quite stable upto 800° C. or even 
more. Thus, the particles of the inorganic 
colloidal stains spread on the soil skeleton in 
the red soils should disintegrate on ignition at 
moderate temperatures, while those in the black 
soils need not do so. Puri,^ on the other hand, 
has shown that on ignition, the black soils have 
their clay complexes built into bigger aggre- 
gates by condensation of the hydroxyl groups. 
It should be possible, therefore, to differentiate 
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the dominant clay mineral of those soils by the 
mere reduction or increase on ignition in the 
particle size of the colloidal stains, which can 
be judged from the reflectance spectra of the 
soils by applying the laws of light scattering. 

Reflection. Spectra of Soils 



Fig. 1 

Fig. 1 gives the reflectance spectra of natural 
and ignited soils obtained on a G.E.C. self- 
recording photoelectric spectrophotometer by 
the method reported by us.^ Curves marked 
by a number refer to the natural soil and those 


clay, while Dacca (7) and Taliparamba (1) 
with big slopes or smaller number of bigger 
aggregates have kaolin group dominating the 
clay. These results from the reflectance cui’ves 
are in accordance with the base exchange capa- 
city per 100 gm. of clay of different clay mi- 
nerals and are in conformity with the 
observations of Nagelschmidt, Desai and Muir^ 
from X-ray studies on the distribution of mont- 
morillonite and kaolin in Indian soils. Hari- 
purhazara (12) and Ly allpur (15) soils have 
intermediate values of the steep. That this is 
due to dominance of the mica group in these 
soils and not to a mixture of the montmorillo- 
nite with a member of the kaolin group is shown 
by the greatest depression on ignition in the 
violet reflectance, which cannot be explained if 
it were a mixture of the above two types. This 
view is supported by the low percentages of 
clay-K and clay-Mg, that are in the exchange- 
able form which are characteristic of the mica 
group. 


Table I 


Ref. No. 
on curves 
(Fig. 1) 

Soil from 

Colour of % Reflectance, 
the soil at violet end 

Max. slope of 
curve 
in degrees 

% Reflectance 
at red end 

Wave length 
at which max. 
slope occurs 

B.Ii. Capa- 
city in m.e. 
per 100 gr. 
clay 


Padegon 







21 

Natural 

Black 

8-7 

S 

17‘5 

0*495/x 

89 

21A 

Ignited 
Powell hera 


8-0 

S6 

29*5 

0*54 


19 

Natural 

-do- 

11*0 

9 

21*2 

0*4825 

85 

19A 

Ignited 

Taliparamba 


8*5 

81 

2oi 

28*5 

0*54 


1 

Natural 

Red latteritic 

8-0 

25*0 

0-54 

31 

lA 

Ignited 

Dacca 


7*5 

54 

43*8 

0*65 


7 

Natural 

-do- 

13*0 

2li- 

40*5 

0-495 

38 

IK 

Ignited 

yellow 

11*5 

57 

54 

0-545 



Ha ri picrh aza ra 






12 

Natural 

Gray 

14*0 

21 

32*5 

0-49 

73 

12A 

Ignited 

Ly allpur 

11*5 

45 

184 

43;- 

0-54 



15 

Natural 

Pinkish grey 

13*0 

30-0 

0*51 

72 

15A 

Ignited 

9-7 

42 

32-0 ■ 

0-55 


with the 

letter ‘A’ 

added refer to 

thie ignited 

Further 

details and interpretation 

of the re- 


soil. The ordinates are the percentage reflect- 
ance and the abscissa are the wavelength in 
millimicrons, and are cut by the dotted vertical 
lines into six colours of the visible spectrmn 
(violet, blue, green, yellow, orange and red). 
The derived data are presented in Table I. 

According to Gample and Barnet, 5 the greater 
steep is associated with finer particle size and 
the particles are more monodispersed, than 
when the steep is less, with less reflec- 
tance in the red end. This shows that 
Padegon (21) and Powerkhera (19) so.ils on 
ignition have small slope of 31-36° and therefore 
a larger number of bigger aggregates indicating 
jnontmorillonite group as dominating their 


flectance curves will appear elsewhere. This 
method appears to provide a quick characterisa- 
tion of clays and might be of interest both in 
soil science and ceramic industry. 

8A/85, W.E. Area, B. Viswanath. 

Pusa Road, New Delhi-5. 

Tnd. Agrl. Res. Inst., B. Rama Moorthy. 
New^ Delhi, 

November 19, 1950. 
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Atomic Physics. By J. B. Rajam, s.J., Head of 
the Dept, of Physics, St. Joseph’s College, 
Trichinopoly, 1950. Pp. 1,056. 

This is a welcome addition to the very small 
number of books by Indian authors on advanced 
Physics. The book, consisting of over 1,000 
pages, is divided into three main parts. The 
first deals with the electron, positive rays, 
X-rays and radio-activity; the second, with 
relativity and the wave nature of matter and 
the third with spectra, cosmic rays and the 
nucleus. 

The book, according to the author, is mainly 
intended for the pass and hionours students. 
He rightly admits that while this contains more 
than what is needed for the pass student, it 
does not cover fully the honours syllabus. 
Owing, however, to the almost semi-popular 
exposition, which does not take much for 
granted, the book would also prove extremely 
useful to persons of a fairly good general edu- 
cation, particularly in these days when the 
atom boihb has aroused the interest of the edu- 
cated public in nuclear physics to which the 
author has devoted a considerable part of the 
book. 

It must, however, be pointed out that the 
photographs of the great men of Physics have 
room for considerable improvement. Again the 
graphical representations have not been pre- 
pared with the attention they deserve. For 
instance, the Bohr-Coster diagram for. the 
limits of the K- and L- series are practically 
parallel to one another. Statements like “there 
is a certain critical distance within which it 
(the Coulombian law of force) fails” or 
“ceases” on p. 973, or “it (neutrino) is more 
akin to a photon than to a material particle” 
on p. 688 or again “the n— n and p— p attrac- 
tive forces, if they exist, are . . . vanishdngly 
small” on p. 1027 are not precise and may suit- 
ably be altered in subsequent editions. 

The lack of even a very brief bibliography 
is rather a serious drawback in a book of this 
nature. 

S. B. B. 

Physical Chemistry of High Polymeric Sys- 
tems. By H. Mark and A. V. Tobolsky. 
(^nterscience Publishers, 215, IV Ave, New 
York), 1950. Pp. xi 4- 506. Price $6-50. 

All polymer chemists are fully familiar with 
the High Polymer series, at present running 


into ten volumes, edited by Mark, V/hitby and 
others. The new edition of Volume II ot this 
series, after ten years of its original publica- 
tions, makes it the only up-to-date book on 
the subject. In the new edition, Dr. Mark is 
assisted by Dr. Tobolsky, and there are addi- 
tional 150 pages, 56 illustrations and 13 tables. 
A special feature of this edition is the inclusion 
of appropriate and helpful examples at the end 
of each chapter. The authors have very syste- 
matically put in between covers all the relevant 
information that is scattered in numerous 
publications during the last ten years. 

The first seven chapters are devoted to the 
geometry and crystal structure of ordinary 
molecules and subsequently of macro-molecules, 
together with a well-written description of 
molecular spectra and X-rays as tools for their 
evaluation. The next three chapters deal with 
the thermodynamics of polymer solutions 
where osmotic pressure and viscosity hiave been 
adequately discussed and a brief description of 
sedimentation and flow birefringence tecii- 
niques as applied to macromolecules in solution 
is also given. The next chapter gives a brief 
description of the mechanical properties of high 
polymers and their relation to molecular struc- 
ture. The last three chapters on kinetics and 
degradation of polymers are fresh additions to 
this edition and present more detailed informa- 
tion than the earlier chapters and include a 
thorough survey of the developments and pro- 
gress in this important aspect of polymer 
chemistry. 

The integrated picture of the phyT-ical che- 
mistry of high polymers presented by the 
authors keeps even a casual reader interested 
throughout. Numerous references to pertinent 
original publications have been inserted for the 
interested reader. The paper and quality of 
printing are excellent. 

S. L. Kapur. 

Apples and Apple Products. By R. M. Smock 

and A. M. Neubert. (Interscience Publishers), 

1950. Pp. xvi -1- 486. Price $7*80. 

This is Volume II in the series of mono- 
graphs on economic food crops designed to pre- 
sent a critical accoimt of various factors, 
agricultural, physiological and chemical, influ- 
encing crop production and utilization. It is 
seldom that one gets information, within a 
single book, which is of value to chemists, 
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physiologists, botanists, nutritionists, and food 
manufacturers alike. Indeed, it has often been 
a rather common experience to find a lack of 
understanding of each other’s problems in the 
different groups. Thus, on the one side, the 
requirements of the food processor are not 
always reckoned by those dealing with the 
various, aspects of crop production while, on the 
other side, he probably evinces a lack of suffi- 
cient appreciation of the problems in the large- 
scale production of uniform crops of high 
quality. 

It is for such reasons that an integrated dis- 
cussion of the problems facing both groups has 
unusual practical value. The volume under re- 
view deals with the chemistry, physiology and 
processing of this one fruit, apple. While che- 
mical composition and phiysiological behaviour 
are the central themes, the book also deals with 
botanical aspects and production factors as 
well as with detailed methods of utilization and 
processing. The various chapters in the book 
include: history and world distribution; tree 
and fruit characteristics; development and ana- 
tomy of, mature fruit; physiology and compo- 
sition of the developing and mature fruit, 
including treatments on enzymic and vitamin 
changes and influence on these of cultural and 
environmental factors; factors affecting fruit 
maturity, storage life and quality; preparation 
and preservation of apple products by drying, 
canning, and freezing; production of apple 
Juice, syrup, and concentrate; fermented apple 
products; apple butter, jelly and other confec- 
tions; and, finally, utilization of apple pomace. 
There are appendices giving production and uti- 
lization statistics and the book is throughout 
illustrated with photographs, flow diagrams, 
chiarts, data, and tabular statements. References 
have been cited to establish authority and to 
assist the reader who may wish to read more 
fully on any particular topic. 

To deal with such a diversity of topics calls 
for a difficult task from the authors and this 
they have admirably succeeded in accomplish- 
ing. 

A. Sreenivasan. 

Biological Studies with Polonium, Radium and 

Plutonium. Edited by R. M. Fink. (McGraw- 

Hill Book Co., Inc., New York). Pp. 441. 

Price $ 3*75. 

Biological studies were carried out with polo- 
nium,- radium and plutonium by Dr. Fink and 
his colleagues in the University of Rochester 
under the auspices of the Manhattan Project of 
the Atomic Energy Commission, and the volume 
under ‘review is largely a report of their in- 


vestigations along with a critical appraisal of 
the literature concerning the retention, distri- 
bution and toxicity of the three elements. 

Dr. Fink has ably edited the large amount of 
valuable material by dividing it into eight 
chapters. The first tiiree deal with the general 
methods used and the results obtained on polo- 
nium metabolism in rats, rabbits and in human 
subjects. The next three chapters relate to the 
distribution and excretion of radium beginning 
with a comprehensive survey of literature on 
radium metabolism. It is evident that in spite 
of the extensive use of radium, only few clear- 
cut and thorough quantitative experimental 
studies have so far been carried out on radium 
metabolism either in man or in the experi- 
mental animal. The last two chapters give 
details of toxicity studies on intravenous lethal 
dosage of polonium, plutonium and radium in 
rats. Preliminary experiments were first car- 
ried out to determine the approximate dosage 
values. It is interesting to note that the differ- 
ence observed in their relative toxicities closely 
parallel those obseiwed in the half lives, distri- 
bution in the body and rate of excretion of 
these three elements. 

These biological studies, undertaken mostly in 
rats, even though of short duration, were car- 
ried out in the hope that these data taken iia 
conjunction with known tolerance limits for 
radium and X-rays in man may prove to be of 
value in arriving at tolerance figures for polo- 
nium and plutonium. The results obtained con- 
stitute, therefore, an important contribution to 
our efforts in understanding the general prob- 
lem of long-term human tolerance to a variety 
of radio-active materials, and the volume 
should prove invaluable to all those engaged 
either in tl'e therapeutic application or funda- 
mental investigation of radio-active isotopes. 

P. S. Sarma. 

Plant and Soil Watc: Relationships. By Paul 

J. Kramer, Professor of Botany, Duke Uni- 
versity. (McGraw-Hill Book Co., Inc., N.Y.), 

1949. Pp. xiii +347. Price $ 4-50. 

In any scheme of things that deal with tro- 
pical agriculture, two factors must be carefully 
considered, soil moisture and soil organic mat- 
ter. Paul J. Kramer’s book supplies the much 
wanted information on plant and soil water re- 
lationships in a precise and concise manner. 
It combines a discussion of soil mois- 
ture and the factors affecting its availa];i- 
lity to plants, with a discussion of plant water 
relations. Considerable attention has been paid 
to the application of basic physical and physio- 
logical principles in explaining plant growths 
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Th,e various irrigation projects that are exist- 
ing, those in execution and those being planned 
will have to make every drop of water that is 
collected do its duty if they are to prove effi- 
cient. For a planting industry mostly located 
in heavy rainfall areas, the problems are of a 
varying nature. During the heavy rain periods 
the soil is oversaturated and suffused with 
water, but during long periods following this 
rainy season drought occurs. Defoliation as a 
consequence of lack of drainage and poor re- 
foliation for lack of moisture are problems that 
are facing the coffee and tea industries res- 
pectively. Methods of soil management have to 
be devised after careful study of the conditions 
affecting the plants. This book supplies infor- 
mation required for planning such studies and 
should prove useful to all agriculturists in the 
country. Written in admirable style and cover- 
ing eleven chapters running over nearly three 
hundred pages, it is a worthy addition to the 
series of excellent books published by Messrs. 
McGraw-Hill Book Company. As usual, a very 
select bibliography and a good subject and 
author index are placed at the end of the book. 

N. G. C. 

Java Tapioca, Its Manufacture, Grading 

and Use. By L. W. J. Holleman. (O.S.R. 

Publication 22). 

This communication reviews the progress 
made in Java during the past few decades in 
the production of tapioca flour for industrial 
Use. The methods of processing, collection 
from big as well as small producers, grading 
and testing have been discussed. The organisa- 
tion h,as helped to maintain and offer to the 
overseas consumers, products of the desired 
quality. The production of tapioca in Java has 
been encouraged to the maximum possible ex- 
tent, not only because of its export value but 
also in consideration of its utility as an article 
of human food, especially during seasons of 
rice shortage. V. S. 

Cell Physiology and Pharmacology. By 

J. F. Danielli. (Elsevier Publishing Co., Inc., 

New York), 1950. Pp. vi -f 156. Price $3-00. 

One of the most fascinating and difficult tield 
of pharmacological study is that which deals 
with the mechanism of drug action. , The chief 
difficulty in the interpretation of the action of 
a drug lies in the lack of precise knowledge 
as to the actual site of drug action. Consider- 
able experimental evidence has accumulated 
during recent years w’^hich shows that the bio- 
logical activity of a drug depends on molecular 
interaction with the biological system involv- 
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ing differential solubility in the cell lipoids, 
adsorption at cell interfaces or more specifically 
polar interaction and specific stereo-chemical 
relationship of the reactants in the system; 

Too little is known of cellular physiology td 
permit an interpretation of the mechanism of 
the action of drugs. The author has attempted 
to explain the physico-chemical principles in^ 
volved in the reactions of organised matter. 
Discussing in Chapter I the cell as physico- 
chemical unit, he outlines the main aspects of 
the cytological background, and describes in 
some detail properties of the molecular types 
constituting the cell, viz., the unit of structure, 
control of enzyme systems, the dielectric pro- 
perties, membrane properties and the dynamic 
condition of cell constituents. In „ subsequent 
chapters the author discusses the possible 
action of drugs on siufaces, membrane per- 
meability and drug action, and enzymes and 
drug action. Attempting to explain the mecha- 
nism of the action of narcotics, the author dis- 
cusses the theories of action upon surfaces, 
theories based on oil-water partition effects and 
theories based on action oti enzymes. There 
are many apparent exceptions to such isolated 
principles. 

In the concluding chapter on “Responses of 
the Cells on Biological Level’*, a few positive 
statements pertaining to the more general con- 
cepts of this subject have been made. A con- 
siderable number of drugs have been classed 
as mitotic poisons, and in the chemotherapy of 
cancer this particular aspect of mechanism of 
drug action has been most interesting. It has 
also been supposed that some drugs have their 
main action upon the cytoplasm, while others 
have their action on the nucleus; but the cor- 
rectness of these hypotheses has not been de- 
finitely established especially with respect to 
the latter. Possible modes of drug action upon 
genes are still .very complicated and no defi- 
nite explanation is available. 

The book is intended to direct the attention 
to the biologic aspect of drug action. Could 
we determine the relationship between the drug 
receptor group in the cell and the external 
drug phase, we should be in a much better 
position than we are at present to collaborate 
with the chemist in the synthesis of new com- 
pounds. The author’s aim is to stimulate bio- 
logic research on drug action with this end in 
view. 

The book is of great value to the pharma- 
cologists, chemists and biologists. It is a vei'y 
stimulating contribution and is highly useful 
for research in biological field. 
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SCIENCE NOTES AND NEWS 


Royal Society Awards for 1950 

Thle award of two Royal Medals for 1950 — 
one to Sir Edward Appleton and the other to 
Dr. C. F. A. Pantin — has been announced by 
the Royal Society. 

Sir Edward Appleton wins the award for his 
work on the transmission of electro-magnetic 
waves round the earth and for his investigations 
into the ionic state of the upper atmosphere. 
Dr. Pantin made a notable contribution to the 
comparative physiology of invertebrates. 

Sir James Chadwick, Air Commodore Sir 
Frank Whittle, Sir John Shimonsen, Prof. F. E. 
Fritsch and Prof. M. Born are the recipients 
of the Copley, Rumford, Davy, Darwin and 
Hughes Medals respectively. 

Award of Research Degrees 

On the recommendation of the Board of 
Examiners consisting of Prof. H. W. Thompson, 
F.R.S., Prof. M. G. Evans, f.r.s. and Prof. S. R. 
Khastgir, d.sc.; and Prof. R. W. Lunn, Prof. 
McKie and Prof. McBain, the Banaras Uni- 
versity conferred the degree of Ph.D. on 
Messrs. B. B. Prasad and G. R. Phansalkar, for 
theses on “Joshi-effect in H.F. Conduction in 
Chlorine” and “Some Thermo -Chemical Stu- 
dies”, respectively. 

Admission to Institutions in Trinidad 

Indian students wishing to apply for admis- 
sion to the Imperial College of Tropical A.gri- 
culture, Trinidad, West Indies, or to any other 
institution in that country are required to for- 
ward their applications to the Ministry of 
Education, Government of India, New Delhi, 
for onward transmission to the Indian Commis- 
sioner, Port of Spain, Trinidad. Applications 
for admission to the College should not be 
made to . the High Commissioner for India in 
London. 

Conference on Sugarcane 

The First Biennial Conference of Sugar- 
cane Research Workers will be held at Coim- 
batore from 9th to 12th January 1951, under 
the Presidentship of the Hon’ble Shri. M. 
Thirumala Rao, Deputy Minister for Food, 
Government of India. 

Union Catalogue of Periodicals Available in 
South Asia 

The pilot fascicule of the Union Catalogue 
of Periodical Publications with the holdings in 


physics and chemistry available in the libraries 
of South Asia was issued by the middle of 
May, 1950. Copies of it were sent to many 
known libraries and experts in documentation 
and library science. Their new features are: 

(1) Subject classification of the entries; (2) De- 
tails about the changes in titles, etc.; (3) Class 
number to bring all related subjectsi together; 
(4) Numerical notation of the location of the 
libraries, consecutive numbers denoting adja- 
cent areas. 

The Union Catalogue will be maintained in 
cards and will be in the charge of the Delhi 
University Library so as to provide easy access 
to seekers' and to facilitate replies being 
promptly sent to postal enquiries. 

Indian Botanical Society 

The following were duly elected as Office- 
bearers of the Indian Botanical Society for the 
year 1951: 

President: Dr. P. Maheshwari, Delhi. Vice- 
Presidents: (1) Dr. S. P. Aghlarkar, Poona; 

(2) Dr. B. P. Pal, Delhi. Hony. Secretary: 
Dr. R. Misra, Sagar. Treasurer: Dr. R. L. 
Nirula, Nagpur. Editor-in-Chief: Dr. A. C. 
Joshi, Hoshiarpur. Councillors: (1) Dr. A. C. 
Joshi, Hoshiarpur; (2) Dr. T. S. Mahabale, 
Bombay; (3) Dr. Y. Bhiaradwaja, Banaras; 
(4) Dr. L. N. Rao, Bangalore; (5) Dr. I. 
Bancrji, Calcutta; (6) Dr. G. P. Majumdar, 
Calcutta; (7) Mrs. E. Gonzalves, Dharwar; 
(8) Sri. M. B. Raizada, Dehra Dun; (9) Dr. P. N. 
Mehra, Amritsar; (10) Dr. R. K. Saksena, 
Allahabad. Memhers of the Editorial Board: 
(1) Dr. P. Maheshwari, Delhi; (2) Dr. B. P. 
Pal, New Delhi; (3) Dr. A. C. Joshi, Hoshiar- 
pur; (4) Dr, P. Pari j a, Banaras. Business 
Manager: Dr. T. S. Mahabale, Bombay. 

National Institute of Sciences of India 

At the Anniversary General Meeting of the 
National Institute of Sciences of India held at 
Bangalore on the 1st January, 1951, the fol- 
lowing were duly elected office-bearers and other 
members of the Council of the Institute for the 
year 1951: 

President: Dr. S. L. Hora, Calcutta. Vice- 
Presidents: (1) Dr. K. S. Krishnan, Delhi; (2) 
Prof. P. Parija, Banaras. Treasurer: Dr. C. G. 
Pandit, Delhi!. Foreign Secretary: Dr. J. N. 
Mukherjee, Delhi. Secretaries: (1) Prof. D. S. 
Kothari, Delhi; (2) Dr. H, S. Pruthi, Delhi, 
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)r of Publications: Mr. J. M. Sen, Cal- 
L. Members of Council: Dr. S. P. Aghar- 
Poona; Prof. K. N. Bahl, Lucknow; Dr. S. 
ianerji, Calcutta; Prof. H. J. Bhabha, Bom- 
Prof. S. Bhagavantam, Hydei'abad; 
B. B. Dey, Madi’as; Dr. B. C. Guha, Cal- 
Prof. A. C. Joshi, Hoshiarpur; Prof. R. C- 
imdar, Delhi; Dr. B. P. Pal, Delhi; Dr. V. G. 
e, Indore; Dr. Mata Prasad, Bombay; 
L. A. Ramdas,^ Poona; Prof. M. N. Saha, 
atta; Prof. N. R. Sen, Calcutta; Dr. P. V. 
atme, Delhi; Dr. A. C. Ukil, Calcutta, 
le following were elected Ordinary and 
)rary Fellows of the Institute: 

Unary Fellows: Prof. R. K. Asundi; 
K. P. Basu; Prof. K. P. Chattopadhyaya; 
2. R. Das Gupta; Dr. S. Ghosh; Lt.-Col. vS. 

. Greval; Mr. S. Gupta; Dr. P. V. K. Iyer; 
A. N. Khosla; Dr K. B. Lai; Prof. Shri 
an; Prof. S. R. Narayan Rao; Mr. K. 
iney; Prof. N. K. Sen; Sir M. Visvesva- 

my. Fellows: Sir Alexander Fleming, n.l. 
land) ; Pi'of. Richard Kuhn, n.l. (Ger- 
0 ; Prof. Hermann Joseph Muller, n.l. 
A.); Prof. Selman A. Waksman (U.S.A.). 

ity of Plant Morphologists 

Lring the recent Indian Science Congress 
on held at the Indian Institute of Science, 
:alore, a group of Botanists interested in Plant 
ihiology met on January 4th, 1951 and dc- 
. to form a Society of Plant Morphologists, 
as resolved that the Society must start a 
lal devoted to all aspects of Plant Mor- 
>gy from Algse to Angiosperms and run it 

1 International basis. It was unanimously 
id that the amount for Life Membership 
e above Society should be Rs. 200 and the 
al subscription Rs. 20. Pending formal 
on of office-bearers sometime next year it 
arranged that Prof. P. Maheshwari, Pro- 
r of Botany of the Delhi University, 

8, be requested to act as the Convener 
e Society and Editor of the Journal. All 
ssted in Plant Morphology are requested 
in the Society and send the subscription to 
"onvener. 

ti Standards Institution 

2 Third Annual Report of the Indian Stan- 

Institution which has just been 
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published reveals that during the year the In- 
stitution received increased support both from 
Government and industry. Its membership 
rose from 475 to 563 and the number of Com- 
mittee Members went up from 1,600 to 2,200. 
The number of Sectional and Sub -Committees is 
reported to be nearly 240 as against 190 in the 
previous year. 

Particular mention has been made in the re- 
port of the recommendation of the special 
committee on weights and measures and the 
scheme of certification marking now under 
consideration of the Government of India. 

The certification marking scheme is a mea- 
sure intended to encourage standardisation of 
industrial products, which should also convey 
to the consuming public a guarantee of quality 
in respect of goods to which the mark is applied. 
In this connection a draft Bill, which was ear- 
lier submitted to the Government of India, is 
now under consideration and it is expected to 
be introduced in the next session of Parliament. 

Other subjects under consideration, cover a 
wide range of engineering, textile and chemical 
items including cement and concrete, ferrous 
and non-ferrous metals, electrical plant, conduc- 
tors and accessories, tirhber, hardware, refrac- 
tories, radio equipment, batteries, cotton yarn 
and cloth, jute, wool, textile stores, national 
flag, rayon, organic and inorganic heavy che- 
micals, fine chemicals, lubricants, rubber pro- 
ducts, paints and allied products, bitumen and 
tar, essential oils, inks, etc. The library of the 
Institution has accessioned 3,000 new specifica- 
tions during the year, the total number of 
standard specifications in the library now be- 
ing more than 10,000. 

In the field of international co-operation, the 
Report recalls the sessions of the International 
Organisation for Standardisation (I.S.O.) Tech- 
nical Committees for shellac and mica, commo- 
dities which,, on an average, bring in foreign 
exchange to the extent of Rs. 15 crores every 
year. The sessions led to agreement on a ma- 
jority of important points regarding inter- 
national standardisation of shellac and mica. 

Copies of the Report can be had from the 
Secretary (Administration), Indian Standards 
Institution, 19, University Road, Civil Lines, 
Delhi-8. 
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101-51 Printed at THe Bantjalo'e P-'ess. B 'tigalore City, bv G. Sr-n vasa Rao. Superinten lent and Published by 
Dr. M. A Govmda Rau. M.A., Ph.D,. for thf Current Sc enco Associati m. Qan^alpM 



Announcing 


OUR APPOINTMENT 

by 

Messrs. HARTMANN & BRAUN A.G. OF GERMANY 

for their 

Electrical Measuring Instruments . — 

Portable and Switchboard Instruments 

Standard and Sub'Standard Units and Measuring Sets 

Portable Instruments for Service, Test and Electrical Insulation Worj^ 

Portable Precision Instruments for Laboratories and Test Rooms 

Galvanometers 

Temperature Measuring Instruments . — 

Electrical, Optical and Radiation Pyrometers 
Remote Transmitters 

Measuring, Regulating and Remote Control Plants 
Industrial Instruments . — 

j 

Boiler House Equipments 

CKemical Gas Analysis Apparatus and Recorders 
Potentiometers 
Pressure Gauges 
Flow Meters 

SOLE AGENTS 

TOSHNIWAL Bros., 

Mahim, BOMBAY-16 

GRAM: "ANUSANDHA” 




Vol. XX] 


FFBRUARY 1951 


[No. 



Page 


Page 

The Luminescence of Diamond — III 


The Bearing of Geology on Multi- 


—Sir C. V. Raman . . 

. . 27 

Purpose Projects 

. . 34 

Dr. M. S. Krishnan 

. . 32 

Chemotherapy of Malaria — A Fundamental 

Multi-Purpose Food 

Approach 

.. 35 

. .' 32 

Letters to the Editor . . 

. . 36 

Topological Methods in Analysis 

. . 33 

Central Building Research Institute 

. . 49 

Gleep 

. . • 33 

Reviews 

.. 50 

Doppler Effect in Light-Scattering 

. . 34 

Science Notes and News 

. .. 53 


THE LUMINESCENCE OF DIAMOND— III 

Sir C. V. RAMAN 

1. The Electronic Emission Spectra 


A S was remarked in the first article of the 
series, the emission band at X4156 dis- 
covered by C. Ramaswamy in the year 1930 
plays the leading role in the blue luminescence 
of diamond, while the band a.t X5038 studied 
later by Dr. Nayar and by Miss Mani plays an 
analogous role in respect of the green lumines- 
cence. These bands sharpen when the dia- 
mond is held at liquid air temperature and 
shift to X 4152 and X 5032 respectively. The 
X 4152 emission also then appears resolved into 
a doublet, the width and separation of the 
components varying considerably with the 
specimen under study. In particular, the 
doublet is narrow for the diamonds which ex- 
hibit the blue luminescence feebly, a circum- 
stance which is favourable for a satisfactory 
resolution of the associated vibrational spec- 
trum into its discrete components. Absorption 


bands are also observed at X4152 and X5032 in 
the spectrum of white light transmitted by the 
respective diamonds, the strength of such ab- 
sorption varying pari passu with the intensity 
of the corresponding emission. * Hence, one is 
justified in ascribing them to electronic tran- 
sitions in the crystal lattice. Where there is an 
apparent lack of correspondence between the 
strength of the absorption and of the emission, 
there is evidence for the existence of self- 
reversal or other cause affecting . the emission 
intensity. 

The investigations of Dr. Nayar and of 
Miss Mani have also shown that X 4152 and 
X 5032 are by no means the only electronic 
transitions recorded in the luminescence spec- 
tra, though these stand out by reason of their 
special intensity and their association with 
vibrational transitions in the lattice. Line^ 
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appearing strongly both in emission and absorp- 
tion have been observed at >^4189, 4i97, 42 j 6, 
4907, 4959 and 5359. A fairly strong line at 
5758 and numerous others which are less 
intense have also been recoraed in the emission 
spectra of various diamonds but have x.ot so 
far been detected in absorption. The electronic 
emission lines may be divided broadly into two 
groups, viz.j those that appear along with the 
emission at X4152 and the rest wAh that at 
A 5032. They are observed respectively with 
the diamonds exhibitL:g these two types of 
luminescence. 

The electronic line at X 4156 present in the 
blue luminescence spectrum sharpens and in- 
creases ixi peak intensity when the d amond is 
cooled down. Per contra, it decreases in peak 
intensity when the diamond is heated up, until 
■ finally at 350® C. it merges into a continuous 
backgrouxid and ceases to be visible. Its inte- 
grated intensity has been investigated by 
Chandrasekharan and found to remain unalter- 
ed over a wide range of temperature. 
Miss Manhs ixivestigations have shown that the 
other electronic lines likewise shaft towards 
smaller wave -lengths and sharpen when the 
diamond is cooled down to liquid air tempe- 
rature. The shift in wave numbers in the 
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at X 1060, and the minor term with an absorp- 
tion wave-length at X 1750 . The actually 
observed absorption in the ultra-violet, how- 
ever, extends further towards greater wave- 
lengthis. Diamonds of the no..-lum:nescent 
type show a complete cut-off for wave-lengths 
less than X 2250, while the best specimens of 
this class exhibit a comp ete transparent y in 
the visible and near ultra-violet regions of the 
spectrum. ' Diamonds which exhibit lumines- 
cence, however, show a different behaviour. 
When the thickness of the plate is reduced 
sufficiently, the observed transmission extends 
down to X2250. There is, however, a strong 
absorption at greater wave-lengths, and indeed 
with the largest thicknesses, a complete cut-off 
is observed extending to X 4152 , and feebler 
absorption bands are noticed at even greater 
wave-lengths. These features are exhibited in 
Figs. 1 and 2 taken from a paper by 
K. G. Kamanathan. 

In moderate thicknesses, however, blue- 
luminescent diamonds transmit -wave-lengths 
greater than X 3000 quite freely with the ex- 
ception of certain absorption lines noticed in 
the region between X 3500 and X 3000 , and the 
vibrational bands associated with the X4152 
electronic transition. 
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Fig. 1 


Absorption of Visible Light hy Thick Diamond : (a) 
various cases is fomid to be of the same order 
of magnitude and roughly proportional to the 
irespective frequencies. 

2. The Electronic Absorption Spectra 
"'' The refractive indices of diamond fit very 
well into a dispersion formula containing two 
t$rms, the major term indicatmg an absorption 


At Room Temperature ; (/f) At Xdquid Air Temperature. 
Some 25 such absorption lines of the first kind 
can be seen in Fig. 3 which is reproduced from 
a paper by Dr. Nayar. To record them success- 
fully, it is necessary to hold the diamond at 
liquid air temperature and to adjust the thick- 
ness of diamond traversed as well as the 
photographic exposure suitably. 





^ Fig. 2 

Absorption of Visible Llglit by Thu'.c Diamori un:lsr High Dispersion. 



(2983) 



Fig. 3 

Absorption Lints in the Ultra-Violet. 

Ordinarily, a diamond of the blue-luminescent Fig. 4 reproduced from a paper by K. G. Rama- 
class should be less than a millimeter thick to nathan. 

show any transmission for wave-lengths less It is noteworfihy that a precisely similar set of 
than X 3000. Very thin diamonds of the same absorption lines is observed also in the mtra- 
variety exhibit a series of sharply-defined ab- violet transmission of green-luminescent d:a- 
sorption lines in the wave-length region be- mond, but can thexi be seen with moderate 
tween X2370 and X 2240. These are shown in thicknesses of the material. 
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Fig. 4 



Ultra-Violet Absorption Spectrum of Thin Blue-Fluo*3scen*: Dummd ; (a) At Room Tenperature and 

(/)) Liquid Air Tern], erature. 


It should be emphasised that the absorption 
spectra exhibited in Figs. 3 and 4 stand on a 
different footing from those mentioned in the 
preceding section and those shown in Figs. 1 
and 2. They do not appear as emission lines, 
and their strength is not directly related to the 
intensity of luminescence. Indeed, the absorp- 
tion lines seen in the vicinity of ^3000 become 
weak and diffuse and the transparency extends 
further into the ultra-violet in the case of 
strongly blue-luminescent diamonds, as was 
first observed by Sunanda Bai. 

3. The Infra-Red Activity of Diamond 

Polished cleavage plates are particularly 
suitable for quantitative studies on infra-red 
absorption. The results obtained bj^ K. G. 
Ramanathan with a whole series of such plates 
are highly significant in relation to our pre- 


sent subject. No important differences are 
observed as between different diamonds in the 
infra-red activity in the spectral region be- 
tween 1400 and 2800 cm.-i which covers the 
octaves and combinations of the fundamental 
vibration frequencies. There are, however, 
great differences in behaviour in the spectral 
region between 700 and 1400 cm.-i which 
covers the first-order vibration frequencies. 
The diamonds which are non-luminescent are 
completely transparent in the latter region. On 
the other hand, the non-birefringent and 
weakly blue-luminescent diamonds show a 
strong activity in the latter region, and the 
absorption-curves exhibit a series of peaks 
exhibiting a resolution of the vibration spec- 
trum into distinct components (see Fig. 5). 
Green-luminescent diamonds show an inter- 
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Fig. 5 

Jnfjra-Red Absorption Sperctrum of Blue- Fluorescent Diamond. 
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^hiaviour, such as would result from 
^^^cessively through two plates of ap- 
0^ thickness belonging respectively to 
^ and non-active types (see Fig. 6). 
'^^li^e-luminescent diamonds are found 
' an infra-red activity which is dis- 
^ than in the case of diamonds with 
^^^minescence. The character of the 
^curve also shows minor variations 
the changes in the colour and 
the luminescence. 


activity indicates that the electronic structure 
of the non-luminescent diamond has the 
highest or Oh type of symmetry, while the 
electronic structure of the blue -luminescent 
diamonds possesses only the lower or Td type 
of symmetry. 

4. The Origin op the Luminescence 
The experimental facts already described do 
not permit us to accept the belief formerly en- 
tertained that the luminescence of diamond 
arises from the presence of chemical impuri- 
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Fig. 6 


Irfra-Red Sptctnim of Green-Fluorescent Diamond. 


ii^monds which show the first-order 
I activity most strongly are those 
al-ce the nearest approach to ideal per- 
crystal structure as shown by their 
from birefringence and their X-ray 
ar. Per contra, the diamonds which do 
the first-order activity are these 
•.Imibit the largest departure from ideality 
tted by such tests. In these circum- 
tt: is clearly not possible to ascribe the 
3.ctivity exhibited by the former class 
to structural imperfections or other 
•-I circumstances*. We are, in fact, 
^ to recognize that the difference in 
^ connotes a fundamexAal difference in 
'^^aacture. The nature of such difference 
well-established spectroscopic 
according to which the absence or 
first-order infra-red activity in a 
^ the cubic class depends on whether 
crystal does or does not 
^^tres of symmetry. In other words, 
behaviour in respect of infra-red 


ties. They also serve to exclude the alternative 
hypothesis that tlie luminescence is activated 
by extraneous impurities. As early as 1941, 
Dr. Nayar suggested that the origin of the blue 
lumiiiescence studied by him should be sought 
for in the departure of the crystal structure 
from ideal perfection. While this suggestion 
contains an element of truth, the results of 
subsequent investigations with a wider range 
of material show that it is not by itself suffi- 
cient to cover the facts. It does not, for in- 
stance, explain why diamonds which, as judged 
by optical and. X-ray tests, show structural 
imperfections of the crystal in the highest 
degree, are precisely those which are non-lumi- 
nescent. Neither does it account for the green 
type of luminescence and for the relationship 
between luminescence and birefringence which 
has been so clearly established. We are thus 
forced to look a little deeper to reach a clear 
understanding of the array of facts revealed by 
the Bangalore investigations. 

(To be continued) 



DR. M. S. KRISHNAN 


S cientists all over India win welcome the 
news of the appointment of Dr. M. S. 
Krishnan, m.a., ph.D., a.r.c.s., f.n.i., as Director 
of the Geological Survey of r..dia. Dr. Krishnan 
is the first Indian to become the Head cf this 
important Department of the Government cf 
India. 

■ Born in 1898 at Mal‘arajpuram, Tanjore Dis- 
trict, Dr. Krishnan has had a. brilliant academic 
career. After taking his Honours degree in 
Geology with distinction from the Madras Pre- 
sidency College in 1919, he worked as a 
Demonstrator for two years in the same col- 
lege. He then went to the Imperial College of 
Science and Technology, and in 1923, was 
awarded the Pb.D. degree of the London 
Univei’sity. 

Dr. Krishnan joixied the Geological Survey 
of India in 1924 as an Assistant Superintendent 
and did a considerable amcu-it cf field work in 
the Orissa States of Gangpur, Keonjhar, etc. 
Later, under his direction, many mineral depo- 
sits were investigated, and systematic geological 
mappmg commen.ced in several districts of the 
Madras Presidency. 

From 1933 to 1935, he was Professor of Geo- 
logy at the Presidency College, Calcutta, which 
post he held a'^ong with that of the Curator 
(now styled Petrologist) in the Geological 
Survey. 

In 1935, he went to Great Britain, United 
States of America, and Canada, and visited 
several important centres of Mining and Geo- 
logy. On his return in 1036, he was appointed 
a Member of the Coal Mining Committee con- 
stituted by the Government of Ird'a. 

Dr. Krishnan became a Superintending Geolo- 


gist in 1945, and in 1946 visited Englar.<:^ 
Official Delegate to the Royal Society 
Scientific Conference. In 1947, he was 
to Europe and America to make a specisf-1 
of the methods of investigation of rar£^ 
minerals. In 1949, he attended, at Lake 
the United Nations Scientific Conference ^ 
Conservation and Utiiisatlo.i of Rescurc^^^ 
Member of the Indian Delegation. 

He was President of the Geology 
the Indian Science Ce-ngress in 1935. 

Fellow or Member of many learned so^* 
of the w’^orld, chief among wrich are the 
Academy of Sciences, National Instlti-'*'^ 
Sciences of India, National Academy of ^ 
ces of India, Mining, Geological and 
gical Institute of India, Geological, Miniri 
Metallurgical Society of India, Indian 
of Soil Science, Indian Ceramic Society, 
logical Society of London. American Tri^' 
of Mining and MetallurgPal Engineers, 

Institute of Mi.iing and Metallurgy, Scci^' 
Economic Geologists of America, and IVC 5 ' 
logical Societies of America, England, Fi" 
Germany and Switzerland. 

Dr. Krishnan has published numerous 
able papers on the mineralcgv, patrolo^y 
economic geology of many parts of Indio.. 

The Geological Survey of India h-ais 
completed one hundred years of its life, o 
is mcst fitti.ig that at the beginning oi 
second century, its activities should be 
by such an eminent geologist as Dr. Kir* is 
who combines wide administrative and ori 
sational experience with intense Jove for* c; 
nal research. We wish him a very succro 
tenure of office. 


MULTI-PURPOSE FOOD 


T he California Institute of Technology has 
develcped a Multi-Puvpose Food (M.P.F.) to 
provide at minimum cost (3 cents) and in 
mimimum bulk (2 . oz.) a highly nourishing, 
palatable, protein food, fortified with vitamins 
and minerals. The non-profit ‘‘Meals for Mi.llions 
Foundations” introduced M.P.F. to the world 
and more than 16,000,000 meals have been dis- 
tributed by relief agencies operating in over 
50 countries including India. 

Since the Foundation is finding it difficult to 
export this food freely, it is interested in hav- 
ing a similar type of food developed in. India 


from indigenous materials for use in 
emergency. This Foundation and the Watui 
Foundation have accordingly sponsored z:x 
search project, in the Food Technology So< 
of the Indian Institute of Science, 
for exploring the possibility of utilisir?^' 
abundantly available oilcakes for this 
The nutritive value of the preparatims 
cessed in he section will be determined by x 
feeding experiments and compared withi 
of M P.F., a ton of which has been donat^^ 
the two Foundations, 
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TOPOLOGICAL METHODS IN ANALYSIS 


I N his Presidential Address to the Mathematics 
Section of the 38th Ind an Science Congress, 
Dr. Racine gave a survey of the methods de- 
veloped by J. Schauder and J. Leray for the 
boundary value problems associated with 
elliptic partial differential equation. s of the 
second order. The first linear problems to be 
studied were . those of determining harmonic 
functions satisfying the boundary condltior.s 
of a Dirichlet- or Neumann-problem (D- or 
N-problem). The D-prcblem in this case may 
be solved, under very general cond'.tiors, by 
the method of “balayage"’ due to H. Poincare. 
Such a method has not been adapted so far 
to the general elliptic equation. By construct- 
ing appropriate Green’s funrt'ons, Ghaud 
established the equivalence of the general D- 
and N-problems to certain integral equations 
and thus made available the method of poten- 
tials and mteJTr'^1 eau'^tioi^q as in the classical 
case of the Laplace equation. Giraud also de- 
veloped a method of successive approximation 
for treating non-linear problems. Schauder’s 
method of solution of linear elliptic problems is 
extremely original and deduces an existence- 
theorem from an priori approximation^' of the 
solution. Generally it excludes the po'^s’blity of 
any construction and gives only existence, not 
uniqueness, theorems. He makes use of 
refined forms of certam well-known inequali- 
ties in the theory of Newtonian potentials and 
a process of successive approximation starting 
frem the solution for the Laplace equation. 
Schauder’s most important contribution to the 
theory of partial differential equations of 
mathematical physics is his new method of 
solving non-linear p'^’oblems. His first investi- 
gations daa-l with extensions to function-spaces 


of the celebrated “fixed-point-theorem” of 
L. E. J. Brouwer. There exists an equivalence 
between a given D-problem and the problem 
of fix. ding the fixed points of the transforma- 
tion u = U(u), where U is a functional opera- 
tor which maps a certain function-space V or 
a subset of it onto itself. Schauder generalised 
Brouwer’s fixed-poi..t-theorcm to topological 
spaces, but he was obliged to restrict himself 
to metric vectorial spaces, in particular, 
Banach spaces. He developed also a second 
method, based upon his generalisation of 
Brouwer’s theorem on the “invariance of the 
domain” to Banach spaces in which he defined 
a weak topologv in addition to the strong topo- 
logy. Leray had utilised a topological invari- 
ant: “the degree of a transformation”. This 
notion, due to Brouwer, was generalised to 
functmn-spaces by Leray and Schauder, who 
were thus enabled to develop a general methad 
of proving existence-theorems in the theory of 
functional equations. The method of Leray and 
Schauder may be applied to the most general 
non-linear problems under certain conditions. 
It has been very successful in the hydrodyna- 
mmal theories of viscous fluids and of wakes. 
Recently Leray has developed the theory of a 
topological invariant attached to the continuous 
mappings of a topological space into itself. It 
is valid in compact Hausdorff spaces. His new 
theory, ba''ed essentially on the notion of the 
“total index” of a transformation with respect 
to an open set, has enabled him to arrive at 
a very powerful synthesis of his and Schauder’s 
previous results and to generalise the same 
considerably. 

i 1 V. R. T. 


GLEEP 


T he Graphite Low Energy Experimental 
Pile fGleer)> at Harw'^11. wa^: con'^tructed 
to meet two main r^^nuirement'’: the first was 
for a pile able to v^ork at as hi ah a p'^wer as 
it is possible without introducix''g elaborate 
cooli'f^g arrano'ements. This hi\gh p'^'^^^er ''^^as 
redded for the u'^o'^u^'t'ori of tbe ra'^io-a^'+r^e 
forms of elements v’'hVh are prmnn'^ of im- 
value in many b''’'^r'ches o"^ medical ard 
scientific •‘'esear^'h: tbe seoond was to cotn'^'^'*'e, 
for sciontifio nurnoces. the wavs in wh'ch difi’e- 
rent eleme'^ts ahso-*'b oTow n'^utrons, the type of 
atomic particle emitted by the pile. 


This relatively small experimental pile re- 
quires 12 tons of uranium and a further 21 tons 
of oxide of uranium. In add’ t' on, the pile 
contains over 500 tons of graphite in a very 
pu^e state. It has an output of 100 kilowatts. 

By providixig radio-active forms of natural 
eloments for research purposes, the deep has 
aireadv proved immense'' y valuable. In addi- 
tion, the exnerience gained in operating this 
expenmental pi^e during the last three years 
has proved an inva'^uable aid to the design of 
larger piles suitable for providing energy on 
an industrial scale. 

^By courtesy to B.I.S, 
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DOPPLER EFFECT IN LIGHT-SCATTERING’^ 


light scattered by all states of matter 
exhibit a Doppler shift of frequency owing 
to • the thermal motion of the molecules. The 
effect with gases is readily calculated from the 
Maxwellian law of distribution of velocities, 
and the author’s experiments on O^, No and 
COo -give, results in agreement with theory. 
The diffusion of light by crystals has been 
studied by Raman and others. In the theory 
due to Brillouin, it is ascribed to a coherent 
reflection of light by the elastic waves of 
thermal origin in the crystal. In general, there 
are three types of elastic waves in any direc- 
tion, and two possible velocities for the light 
waves in the incident and scattered directions, 
so that 12 pairs of Doppler components should 
be observable, as was recently pointed out by 
Chandrasekh.aran. Gross, Raman and Venka- 
teswaran, and Sibaiya made interferometric 
studies, while Krishnan and Chandrasekharan 
have recently recorded the Doppler components 
with crystals using a three-metre spectrograph. 

The molecular scattering of light by liquids 
was shown by Raman to agree with the Einstein- 
Smoluchouski formula for density scattering.' 
However, the observations of Gross and of Rao 
that the scattered light ^contains Doppler- 
shifted components called for a revision of the 
concepts regarding the structure of liquids. The 
author obtained excellent detail in the patterns 
by the use of a zinc arc developed by him which 
emitted radiations free from satellites. It was 


* Abstract of Pre.sidential .\cldres5 delivered to 
Section of Physics, by Dr. C, S. Venkateswaran at the 
28th Indian Science Congres.q. 


found that there are (1) a depolarised central 
component, (2) well-polarised Brillouin com- 
ponents on either side, (3) a diffuse band 
between the two and (4) a continuous back- 
ground. These observations are in fair 
agreement with Frenkel’s ‘hole theory’ of 
liquids, in which a liquid is' supposed to be 
more akin to a solid than to a gas. The theory 
however fails to account for the dependence of 
the intensity of the central component, the 
continum and the Brillouin components on the 
viscosity of the liquid. 

The hypersonic velocities (i.e., for frequen- 
cies of the order of 10^) in 22 liquids of low 
viscosity vrere calculated from the shift of the 
Brillouin components and showed no appre- 
ciable difference from the supersonic velocities. 
However, in the case of glycerine and castor 
oil, the hypersonic velocity was far greater 
than the supersonic velocity. This shows that 
at high frequencies of the order of sec--'^, 
glycerine behaves like a rigid solid. The re- 
laxation time deduced in this way is in reason- 
able agreement with that calculated from 

Maxwell’s formula r . Recently, R. S. 

n 

Krishnan has been able to record the 
Doppler components in fused quartz, which 
may be considered to be a supercooled liquid 
with a large relaxation time. Comparative 
studies of light-scattering in solids,’ liquids and 
gases will ultimately lead to valuable infor- 
mation regarding the space distribution and 
orientation as well as th,e kinetics of molecules 
in different states of aggregation. In this field 
of research as in Raman effect, India’s contri- 
bution has been quite significant. 


THE BEARING OF GEOLOGY ON MULTI-PURPOSE PROJECTS* 


I T is with a background of geologically young 
active movements, and sharp regional and 
seasonal variations in climate, that we have to 
view the construction of the major multi- 
purpose projects. The geologist who is well 
versed with the broader issues of regional tec- 
tonics, earthquakes, soil erosion and water con- 
servation must play a major part in the 
planning of such projects. Thus the occurrence 
of earthquakes have to be taken into serious 
consideration. 


Abstract of Presidential Address, by Dr, J. B. Auden, 
Sc.D., F.N.L, to the Section of Geology and Geography, 
during the 38th Session of the Indian Science Congress, 
J951, 


Earthquakes produce landslips in the moun- 
tainous regions. By the determinations, made 
by the U.S. Coast and Geodetic Survey, of the 
epicentre of the recent August (1950) Earth- 
quake, it is inferred that the Teesta landslips 
are related to the effect of an abnormally wet 
monsoon on hill slopes and not to the 
Assam Earthquake. But at the same time 
we have to bear in mind that even the mildest 
shock of the earthquake acts as a trigger and 
might initiate slips in loose ground. 

The secular changes in elevation of the 
Himalayas also play an important part in the 
construction of multi-purpose projects. The 
slow secular movements which are taking place 
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in the erogenic zone both vertically and hori- 
zontally have yet to be confirmed by instru* 
mental observations. 

The study of the dam sites Tke Dhisngarh, 
Larji and Daher within the Himalayan region 
has shown that a number of large projected 
structures lie close to major thrust planes. In 
all such cases it is essential to decide to what 
exte.^t prox'mity to the major thrust planes is 
likely to be a dangerous feature affecting the 
stability of structures. The general impression 
is that a structure of large dimensions can be 
designed as a safe unit agam^'t maior shocks. 
The Himalayan VaTeys, notwithstanding their 
proximity in certin parts of the range to seis- 
mic centres, are permissible locations for the 
construction of dams. 

The Penix'jsular structures are quite different. 
The Peninsula has not undergone the recent 
orogenic movements of the montana zone. 
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Many of the dam sites have presented founda- 
tion defects and these require engineering 
treatment. The main feature with which we 
are concerned happen to be weathering and the 
consequences of faulting and shearing. 

The generalised text-book statements that 
the strike of the bedded rocks should be parallel 
to the axis of the d^m must not be mechanicary 
and uncritically followed. On the other hard, 
studies of the Indian dam sites have clearly 
shown thrt each dam has to be judged oi its 
own merits. Also we have to bear in mind that 
geological terrains can be radically different, 
and that all projects must be assessed by a 
comprehensive study of tectonics, .seismicity, 
siltation and economics. Our conclusions must 
not be based merely on problems solved else- 
where as they may not serve the best interests 
of our country. 

M. G. C. Naidxj. 


Chemotherapy of Malaria — a Fimdamental Approach 


CHEMOTHERAPY OF MALARIA-A FUNDAMENTAL APPROACH 


C ONTROL of malaria by prophylaxis and by 
chemotherapy has so far been our stumb- 
ling block. No satisfactory prophylactic drug 
has yet been announced and the so-called 
curative drugs have been found to be ineffec- 
tive even under optimum conditions in all 
species of malaria. Great advances have re- 
cently been made and the discovery of the 
exo-erythrocytic forms in the liver of the pri- 
mates and humans should be a great help in 
the experimental approach of the problem. 
But our chief difficulty in the interpretation of 
the anti-malarial toxicological data lies in the 
lack of precise knowledge as to the actual site 
of drug interaction in the parasite. If we could 
determine the relationship between the d^^ug 
receptor group in the parasite and the external 
drug phase, we would be in a much better 
position than we are at present to collaborate 
with the chemists in the synthesis of new and 
effective compounds. 

It is with this end in view, study in the phy- 
siology ard biochemistry of the malarial pai-a- 
sites. both in ?5?uo and in uit^n, is being carried 
out in the Pharmo oology Laboratory at the 
Indian Institute of Science, Bangalore. 


The present knowledge of the nutritional re- 
quirements of malaria parasite, its respiratory 
system, and enzyme make-up is very meagre. 
Some progress in the direction of in vitro cul- 
ture of the forms of malaria parasite characte- 
ristic of infection in vertebrate ho?t has been 
made in this laboratory with relatively crude 
cultures and attempts are being made at a fine 
analysis of the basic nutritional need of P. gaU 
linaceum. Correlating all these data, it is the 
aim of the laboratory to find new chemothera- 
peutic agents for malaria by testing analogues 
of metabolites essential for blood forms. 

Nutritional studies of blood forms of malaria 
parasites in vitro will alone not solve the 
problem. Cultures of exo-erythrocytic forms 
are perhaps more likely to provide more infor- 
mation than the culture of blood forms in 
nutritional studies designed to lead towards 
curative anti-malaria''s, but precise analysis of 
the parasites’ nutritional requirements in their 
complex extra-rellifi'^r environment would pre- 
sent very g^'eat difficulty. Attempts are also 
being made in thiis direction because the cardi- 
nal requirement of anti-malarial chemothei^any 
is to find a substan'^e wh''ch would attack thq 
parasite in its exo-erythrocytic form. 
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UNIT CELL AND SPACE-GROUP OF 
SODIUM TARTRATE NaX,H,Ou, 

Sodium tartrate was crystallised from aqueous 
solution at room temperature. The crystals, 
belonging to the orthorhombic system (poixit- 
group 222), were needle-sh-aped, being elongat- 
ed along the c-axis. Rotation photographs 
taken about the a-, b- and c-axes yielded the 
following values for the unit cell dimensions: 
a — 11*5 A, b — 14*7 A., c = 4'95 A. From 
high order reflections in the zero-level Weissen- 
berg patterns about the c- and b-axes, the 
unit translations were found more accurately 
to be 

a — 11-49 A, b = 14-67 A c = 4-97 A 
The ratio a : b : c works out to be 0-782 : 1 : 
0-338 agreeing well with the values 0-779 : 1 : 
0-335 deduced from morphological studies 
quoted by Groth.i Assuming the density to be 
1 * 818,2 the number of molecules in the unit 
cell is calculated to be 3-986, i.e.. Z = 4. 

Zero-level Weissenberg natterns about c- 
and b- axes show’-ed the following extinctions: 
orders h-00, OkO, OOZ are absent if h, k, I 
are odd respectively- The orthorhombic snace- 
group P2;^2i2;^ is thus the only possibility, 


which is compatible with the point-group 222 
deduced from the external form. 

(Mrs.) Ahalya Radhakrishnan. 

G. N. Ramachandran. 

Department of Physics, 

Indian Institute of Science, 

Bangalore-3, 

January 12, 1951. 


1 . Groth, P., Clh^nL^chc KrystalL^rapJPe. 3, 332. 
2. Lange, A., HajiJbjoJ: cf CLiemistry, V Edn., 1944, 244. 


TESTING imagination BY 
PROJECTIVE technique 

Use of Ink-blots has of late become widely 
popular as an effective means of clinical and 
xiormal personality diagnosis. The type that is 
commonly employed, however, is the passive 
interpretative, viz,, inviting the testee to 'see’ 
ideas in the given blot. . The Psychological 
Laboratory of the Indian Institute of Science, 
Bangalore, experimented upon variant types, 
the purpose being to get at the most effective 
type. Out of one hundred chance blots, five 
blots were selected by process of standardisa- 
tion; those blots were manipulated by way of 


Letters to the Editor 


37 


'no. 2 1 

Feb. 1951 J 

taking out a large part from each blot and of 
denuding the blots of their colour; the 
former were called Part-blots: and the latter 
Empty-blots. The original blots were whole- 
lilled. These were also emptied of their 
colour. Thus four varieties of blots, v:z., 
whole-filled (WF), whole-empty (WE), part- 
filled (PF), and part-empty (PE), were ad- 
ministered in two ways, passive interpretation 
(I) and active projection (P). The former is 
the familiar way of asking the subject to note 
down what ideas occurred to him as a conse- 
quence of attending to the b^ot. The latter was 
the new technique of asking the subject to 
create ideas on the basis of the given part 
blots, either vhole or emptv, manipulating the 
blot by addition of lines, dots, shades, etc. A 
difference was thus introduced in the sti'uc- 
turedness of the field of perception. Thus a 
series of six types was obtained: WFI, WEI, 
PFI, PEI, PFP and PEP. 

The purpose of the study was to determine 
the precise role of the various ways of struc- 
turing the blot that plays in occasioning ima- 
gination. 

For a prelimmary study, ten adolescent males 
of the High School Standard, their ages rang- 
ing between 14 and 18 year*?, were chosen at 
random a^id 400 observations were made at 
different intervals in order to minimise the lag 
effect, and the number of responses in each 
case within the specified t’me ('5 mm ) were re- 
corded. The scores were statisticaTy treated 
by the analysis of variance method. The 
variance between the re.^’ponses was found to 
be highly significant, indicating thereby that 
the nuU hypothesis (viz., the yarious methods 
of utilizir.g the blot-material hiave the same 
ix'.fluence over the subject in so far as the 
number of interpretation within a given time is 
concerned) is probably untrue. The variation 
in the number of responses arises from certain 
significant variations in the responses them- 
selves. The critical difference in the totals of 
the responses was calculated to be 27-0?6: and 
it was dicovered that the responses involving 
projective technique, in no ca-^e, ex'^eeded in 
number those not involving projective tech- 
nique. But this conclusion is tentative and 
subject to confirmation b.y a w’der sample. 

Out of the several modes, WEI seems most 
fruitful; WF in both I and P are significantly 
inferior to WE. Among the part blots, PFI 
seems to be the best and its superiority over 
PEP and PFP is significant, but not over PEI. 
In effect, whole-empty appears the best in 
occasioning imagination out of the six modes, 


taking into consideration the quantitative 
aspect of responses only. 

Sec. of Social Sciences, N. S. N. Sastry. 

Indian Inst, of Science, S. K. R. Rao. 

Bangalore, 

January 17, 1951. 


‘‘PARTITION PHOSPHORUS^' IN 
BLOOD OF CHICKS DURTNO INF AC- 
TION WITH P. GALLhYACSUM 

Bovarntck, et alA dming the’r study on the 
metabolism of P. lo'phurce reported that 1he 
analyses of changes in total labile and inorganic 
phosphorus in parasite reaction mixtures under 
various conditions indicate that 100 minute in- 
cubation in buffer without subst'.'ate leads to an 
increare in the inorganic phosphorus and to 
decrease in organic and labile phosphorus. 
Significant increase has also been observed to 
occur in nucleic acid P, phospholipid P and 
15-minute acid hydrolysable P in red blood 
cells during the growth of P. knowlesi in 
monkeys.-’-*^ 

In an attempt to study the metabolism of the 
malarial parasites, investigations into certain 
chemical and metabolic properties of blocd of 
normal and infected hosts were undertaken. 
In this note report is only made of the c.lianges 
in various forms of phosphorus occurring in th'e 
blood of chicks infected with P. gallivaceum. 
During the course of investigations the phos- 
phorus content of the blood of the chicks was 
noted to be much greater than that of mammals, 
the inorganic phosphorus comprising only a 
small fraction of the whole. 

Experimental : — ^Blocd from donor chicks was 
drawn by cardiac puncture and diluted with 2% 
citrated saline so that 0-1 ml. contained approxi- 
mately 10‘> parasitised red b'’ood cells. Inocu-r 
lations with infected blood were ‘ made 
intramuscularly and the course of infection was 
followed by taking blood smears regularly and 
staining with Leishmann stain. Parasffe counts 
are expressed as percentage by actually count- 
ing the number of parasitised cells in 500 r.b.c! 

The estimations of partition phosphorus are 
carried out by methods described by K'ng.^ 
Only in the case of ester phosphorus the method 
was slightly modified, thus: 0*5 ml. of blood 
was added drop wise with shaking to 5 ml. of 
a mixture of 90 parts of alcohol and 10 parts 
of ether in a pyrex tube marked at 10 ml. The 
mixture was refluxed on a water-bath for 10 
min., cooled and made up to 10 ml. The mix- 
ture was filtered as quickly as possible. 5 ml. of 
the filtrate was carefully evaporated to diy- 
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Period 


Before infection 


Pre-patent 

period 


<5% 10-15% 

parasitemia parasitemia 


>^^ 0 % 

parasitemia 


Total? .. 101-S x3-2 mg./lOO ml. 91 -2 ms-./lOO ml. 80-S mg./lOO ml. 73-S mg./lOO ml. 73-,3 mg./lOO ml. 

Ester? .. 31-35±2-5 ,, 28-3 „ 20-2 „ 17-5 ,, IS-S 

Iriorg. P .. 4*7 ±U-27 ,, 4*M 4*4 ,, 5*4 ,, 5*5 ,, 

Lipo. P .. 18*0 ±0*92 „ 12-4 „ 16*9 „ 17*8 ,, 17-7 


ness. The phosphate was estimated by diges- 
tion with perchloric acid as in the case of 
total acid soluble P. The experiments were con- 
ducted on 12 white leg-horn chicks, 3-4 weeks 
old. The analyses were done in duplicate and 
the results obtained are given in the above 
table. 

As the period of infection lengthened there 
was a steady decrease in the total P. It was 
significant that the phospholipid attained a 
very low value during the prepatent period and 
increased again almost to the normal value 
with the appearance of the parasites in the 
blood stream. The lowering of th^e total P dur- 
ing infection is seen to be mainly due to the 
decrease in organic bound P. Reduction in the 
number of cells alone does not explain fully the 
decrease in ester P. Presumably the metabolism 
of the parasite is also intimately involved. 

Pharmacology Lab., V. R. Srinivasan. 

Indian Inst, of Science, V. Ramamurthy, 

Bangalore-3, N. N. De. 

December 11, 1950. 


1 . Bovarnick, Hellermann and Lindsay, /. B.W. 
Chem., 1946, 163 , 553-70. 2. Ball, E. G., FeJcration 

Froce, 1946, 5 , 390-96. 3. Hall, et ah, Sci., 1945, 101 , 

542-44. 4. King, Biochcm. /, 1922, 26 , 292. 5. Ids'.ce 

and Subba Kaw, J. Bid. Cha}]., 1925, 66, 375, 

STUDIES IN ION EXCHANGE. 

Part I. Equilibrium Studies of Three Syn- 
thetic Cation Exchange Resins 
The three synthetic cation exchange resins 
used were Amberlite IR-100, Amberlite IR-105 
and Amberlite IR-120, manufactured by Resi- 
nous Products Division, Rohm and Haas Co., 
Philadelphia, Pa. 

Equilibrium studies, from the point of 7iew 
of constructing the pH — m.eq. cation up- 
take/gm. air-dried resin-titration curves^ 
and determining the available replaceable hy- 
drogen have been reported for Amberlite IR- 
100--^ and Amberlite IR-105.‘' However, 
to our knowledge, no such studies, are avail- 
able for Amberlite IR-120. Hence we have 
carried out such studies for all the three resins 
under similar conditions. The resins were used 
in the air-dried hydrogen form. 


Figs. 1 and 2 give the pH titration curves 
for Amberlite IR-100 and Amberlite IR-105, 




Fig. 2. Titration Curves of Amberlite IR-105 IL 
respectively in the presence and absence of 
N/20 sodium chloride. The curves indicate 
that up to pH 10-10*5 the active groups are of 
sulphonic type and above this, groups of hy- 
droxyl type are also active. Fig. 3 shows tha 
pH titration curves for Amberlite IR-120, with 
and without N/20 sodium chloride. From the 
curves, it can be concluded that in the presence 
of salt, the resin is truly unifunctional, the ion 
active groups being of sulphonic type. But, in 
the absence of salt, the activity of all these 
groups is not the same. 

The pH titration curves for the three resins 
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Fig. 3. Titration Curves of Amber] it e IR-120 H. 
also show that the excess of cation (here Na+) 
increases the cation uptake of the resin at tl^.e 
same pFI, which should be due to increased 

ratio, according to the Mass Action Law'. 

H 

The available replacable hydrogen was de- 
termined by the following methods: — 

(a) pH ~ m.eq. cation uptake per gm. air- 
dried resin-titration curve (at pH 6-7). 

(b) Limiting exchange value with BaCL 
solution.2 

(c) Ash determination in barium salt of the 
resin.2 

Table I give the results obtained. 

Table I 

Moisture lO'^xm.eq. available 
content of replaca’'Ie hvclrouen ner 
. air dried gm, fully dried resin 

resin in M method 




hydrogen 

form 

(a) 

(''') 


Amlierlite 

IK-lOO 

2i-XX 

1*71 

i-55 

1-07 

Am''er!i te 

IR-105 

2n-2if, 

2-00 

2*02 

.2*(>0 

Amhciiite 

IR-120 

2S-0% 

4 -58 

4-G2 

4*03 


Further work is in progress, and will be 
published shortly elsewhere. 

National Chem. Lab. of India, H. A. Shah. 
Poona-7, S. L. Bafna. 

December 14, 1950. 

1. Topp, N. F. and Pepper, K. W., /. CZvw. Soc., 194-9, 
3299. 2. Heymann, E, and O’Donnell, I. J., /. Colloid 
Sol., 1949. 4, 395. 3. Mukerjee, S., Sen Gupta, M. L. 
and Bbaitachar\a, R. N., J. Ind. Chem. Soc.., 1950, 27, 
ITiG. 4. fu la, W., anlCarrop M., ,/. A'ji. Ghent, Soc., 
1948,70, 32)5. 5. Kunnia, R. and Barry, R. E., Ind, 
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IONOPHORETIC SEPARATION 
OF METHIONINE 

Although the dl form of this amino acid has 
been prepared synthetically and has been shov/n 
to h:ave the same physiological activity as the 
natural isomer, numerous investigations have 
been carried out to isolate it from protein hy- 
drolysates.h-’-^ Unfortunately, however, none of 
the isolation methods employed optimum con- 
ditions given by Toennis and Kolb,-^ for the 
complete precipitation of methionine. This 
precipitation has been found to be usually 
complete in the absence of chloride ions, the 
dicarboxylic and diamino acids, at a neutral pH 
and in the presence of alcohol. It occurred to 
us, therefore, that these conditions could best 
be fulfilled by adoption of the ionophoretic 
procedure for protein hydrolysates, whereby all 
inorganic ions as well as the dicarboxylic and 
diamino acids could be separated from methio- 
nine. It was expected from theoretical consi- 
derations that methionine would behave as a 
perfectly neutral amino acid and remain in the 
central compartment of the three compartment 
ionophoretic assembly, even though Block-'> has 
observed that this amino acid is to be found 
in the anode chamber. Hence ionophoretic 
separation of methionine from p^^otein hydroly- 
sates was attempted in the following experi- 
ments. 

Fibrin and casein withi an average methio- 
nine content of 2-5 and 3-1 per cent, respec- 
tively have been employed in these studies. For 
methionine estimations, the colorimetric method 
of Sullivan and McCarthy,^ as modified by 
Horn, Jones and BlumJ was found to yield 
consistent and reproducible values. The amino 
acid mixture recommeded in the method was, 
however, omitted, but this did not affect in- 
tensity of colour or proportionality as measured 
with the Lumetron photo-electric colorimeter. 

100 g. of fibrin (82*15 g. when corrected for 
moisture and ash), was hydrolyzed with 500 ml. 
of 25 per cent, (v/v) sulphuric acid for 24 
hours. The hydrolysate was neutralised by 
addition of 177 g. of solid calcium oxide and the 
precipitate filtered and thoroughly washed. 
The combined filtrates, which, were reduced to 
a volume of 600 ml. in vacuo, was adjusted to 
pH 7*5 with sodium hydroxide and placed in 
the centre comnartment of the three compart- 
ment cell of Cox, King and Berg.s The tw^o 
side compartments contained distilled water, the 
electrodes being then connected to a 220 volt 
D.C. main and a. suitable resistance inserted to 
give a current* of 0*5 amperes. At the end of 
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24 hours, the anolyte on testing did not indicate 
the presence of methionine. The ionophoretic 
transport was allowed to go on for 168 hours, 
at the end of which period, the centre compart- 
ment was practically free from the diamino 
acids, as indicated by the absence of turbidity 
with a solution of 5 per cent, phosphotungstic 
acid in 2N sulphuric acid. The anolyte did not 
answer the test for methionine even at ti^e end 
of this period. The liquid in the central com- 
partment was processed for methionine follow- 
ing the directions of Toennis and Kolb,*^ and 
104 mg. of methionine of 96 per cent, purity as 
determined colorimetrically was isolated. It 
was further observed that only 60 per cent, of 
the methionine present in the fibrin originally 
was accounted for in the analysis of the rquid 
in the central compartment. As the anolyte did 
not contain any methionine, it was thought that 
misrrafon of methionine to the kathode cell 
might have taken place to a certam exent. This 
w^s found to be so in experiments carried out 
with casein hydrolysate. 

250 g. of light white soluble B.D.H. casein 
(N— 15*75% Moisture — 10*24% and ash — 
3*33%) was hydrolysed with 1750 ml. of 20% 
HCI, for 20 hours. . The hydrolysate was freed 
of humm and the excess HCI. was rem'^ved by 
distillation in v'^cuo. The pH was finally ad- 
justed to 7*5 and the hvdrolvs^te was t’^ansfer- 
red to the centre compartment of the call. At 
the end of 24 hours, the I'qmd in the end com- 
partments was removed and replaced with d’S- 
t'lled water; this process was repeated at f^e 
end of 48 hours, 120 hours and 264 hours res- 
pectively. The centre comD*^rtment at the end 
of the experiment was found to be free of all 
diammo acids. The anolyte d’d not ans''^*er the 
test for methionine throughout the duration of 
Vrfi experiment. The methionine contents of 
the varmus catholyte fractions and the final 
methionine content of the liquid remaining in 
the centre cr>mpartment are given in the accom- 
panvinf? Table, 

Methionine Content of Various Fractions 


Duration of 

dialy-^is 

>Tf'tbiori ne 
cnnt ent of 
anolyte 

Metb’onine 
contour of 
catholjtp 

c<-n*^ent of 
cenlr<° romp, 
liquid 

Honis 

in.e. 

me 

mg. 

24 

nil 

3H . 6 


48 

nil 

5 


120 

nil 

308.8 

, , 

204 

nil 

490*8 

],746 

Total 

.. nil 

1.362.7. 

1,746 
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It is evident from these observations, that 
under the conditions of ionophoresis employed 
in these experiments, appreciable amounts of 
methionine migrate to and are to be found in 
the catholyte fractions. Since the anolyte frac- 
tions both in the case of fibrin and in the case 
of casein gave a negative test for methionine, 
there appears to be no migration of this amino 
acid to ' the anode contrary to the findings of 
Block.'“ It may be that the migration of the 
methionine is dependent on the sum total of 
the effects of physical and chemical forces dur- 
ing ionophoresis and the charged nature of the 
amino acid. However, the establishment of 
conditions under which all the acidic and basic 
amino acids will be removed, allowing only the 
methionine to remain in the centre chamber, 
would make ionophorehc separation of me- 
thionine an excellent techn^'que f^r methionine 
preparation, particularly since such a procedure 
allows the simultaneous preparation of many 
other amino acids from the same protein. Ex- 
pensive reagents usually used for effecting su.eh 
a separation of amino acids are thereby avoided 
and the ionophoretic method should, therefore, 
prove useful in the commercial preparation cf 
ammo acids from easily available and cheap 
prot'=‘in sources of fish meal or slaughter-house 
blood. 

Biochemistry T.aboratory, M. Ramachandran. 
TTniversHv of Madras, P. S. Sarma. 
November 4, 1950. 
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EFFECT OF AUrO'IE/vVTN^ OH THE 
NUTRITIVE VALUE OF BENGAL 
GRAM, DHAL ARHAR AND LENTIL 
Three pulses — Bengal gram (Cicer arietinum), 
Dhal Arhar (Cajanus indicus) and Masur 
Dhal (Lentil-lens esculenta) were compared 
for their nutritive value. The flour was evenly 
spread on enamelled trays and autoclaved for 
15 minutes at 15 lb. P.S.T. Twenty-four 4-week 
old, albino rats were evenly distHbuted into 
six groups and kept in individual cages. The 
initial weights of the rats kept on Bengal gram 
and Dhal Arhar diets were about 36 g. whereas 
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rats on Masur dhal diets weighed 37 g. Two male 
and Ox".e female rats were used for study with 
each diet. They were weighed once a week 
for four weeks and a record of the daily food 
intake of each rat was also kept. The level of 
the protein of all the diets was 12 per cent. 
Table I gives the composition of the diets. 
Table I 

Composition of the diets 

*B3iigal c-ram *Dhal Arhar 


Puhe flour .. 54 59 

Starch ^ . . 32 27 

Salt mi.xture*"^ ..4 4 

H ydr I fat ..9 9 

Siiark liver oil ..1 1 


* Adequate C|iiantity of B-comp'e.x’ vitamins and 
Choline chlori..le were added to each diet. 

Table II 

Ejfect of autoclaving pulses on the growth 
and food consumption of rats 


Bengal gram 

Dhal Arhar 


Raw Aut. 

Rj-.w Aut. 

Gain in w.-ight per rat per 

w f els u 

5-6 14-7 

11-8 8 .3 

mduid Deviation 

0-35 1-73 

5-^4 2*64 

Stan lard I- rror 

Prcjiein I'on ■niined g. per 

1-05 

3-67 

rat prr wc-ek 

C a. 11 171 <Vf7>4// Protein con- 

4-70 G-14 

5-65 4*97 

sumcd 

1-17 2*40 

2-11 1-66 


Table II shows that the growth of rats on 
autoclaved Bengal gram diet was better than 
that on the raw Bengal gram diet. But the 
rats fed on raw Dhal Arhar diet gained more 
weight than those on autoclaved Dhal Arhar 
diet. The results have been treated statisti- 
cally ax'.d it is found that the difference be- 
tween the means in the case of Bengal gram 
diet is significant; whereas in the case of Dhal 
Arhar, it is insignificant. 

In the case of Masur Dhal, however, no 
difference in growth was observed on the raw 
and autoclaved diets. 

Borchers et have shown the p'-e- 

sence of a trypsin ii:hdbitor in Cicer arieti- 
num, to the extent of 32*3 inhib' tor units where- 
as lens esculenta contained only 6 It.hibitor 
units. They have further shown that about 80 
per cent, of the inhibitor was destroyed by 


autoclaving the soybean meal at 15 lb. for 15 
minutes and that there was no inhibitor pre- 
sent after 20 minutes.-^ Thus, autoclaving 
Bengal gram for 15 minutes, has possibly des- 
troyed the trypsin inhibitor and increased its 
nutritive value. 

Biochemistry Dept., (Miss) R. N. Hirwe. 
Institute of Science, N. G. Magar. 

Bombay, 

December 15, 1950. 
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VITAMIN Bi,, IN INFANTILE 
CIRRHOSIS 

The initial interest in Vitamin as an im- 
portant anti-ansemic factor h(as to some extent 
tended to overshadow other possible physiolo- 
gical effects and clinical applications of this 
vitamixi. The discovery that it is a growth 
promoting animal protein factor^s led to its 
trial in improving the development of children 
vrith growthi failure.-^ Inasmuch as has 
been showxi to play an important role in liver 
physiology, another possible application is its 
use in protection against liver injury. This 
may be of particular interest in I. Mia where the 
condition popularly known as “Infantile Biliary 
Cirrhosis’" (better referred to as Infa.itile Cir- 
rhosis since pathological studies do not support 
its biliary distribution) is a very common and 
highly fatal condition. 

Our suspicion that Vitamin B,o m’ght be of 
value in infantile cirrhosis of the liver was 
based on the supposition that this conditMn was 
nutritional in origin and that this substance, 
which is both an important liver constituent a’^d 
an animal protein factor, was probably deficient 
in the low protein, predominantly vegetarian 
diets which are common in these areas. Re- 
cently evidence has accumulated which helps 
to elucidate the imparta^ff role of Vitamin 
.in liver phys’ology, including its possible use- 
fulness in protecting against liver injury. Close 
relationships to amino acid metabolism^ and to 
other protective substances such as choline, and 
methionine-'*,^’-'^ have been demonstrated. 
has been found to assist in maintaining the 
basophilia of the liver cells^ and to inhibit the 
development of certaixi chemical and histolo- 
gical changes, especially fatty metamorphosis, 
following carbon tetrachloride intpxica-’ 
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in rats. Drill and McCormick ob- 
served that a concentrate exerted a marked 
lipotrophic effect when injected into rats re- 
ceiving a high fat diet^^ though they were un- 
able to show this effect with crystalline 
Enlarged livers have been found in 
cient animals."- 1- Gyorgy and Bose'^-^ reported 
that Bj.i showed sigaiflcant lipotrophic activity 
ixi rats fed cn a low protein low fat diet though 
it did not protect against massive hepatic 
necrosis. 

Binning, et aZ.-*" found that increased 

the .liver choline oxidase activity in rats on 
diets containing pyridine; and they as well as 
Gillis and Norrisif’ht suggested that is con- 
cerned in transmethylation mechanisms. Juke", 
et aZ.,is stockhead, et Cgi^'sky-^ and Stekal 
et al.-^ obtained evidence ind'cating that 
can , promote methylation of homocystine or 
homocysteine to form methionine, which is 
knowm to be protective against both massive 
necrosis and cirrhosis Though homocystine 
is probably not a normal dietary constituent, 
these experiments appear to indicate thot 
plays a role in the important transmethylation 
mechanisms of the liver. However, it was 
ncted^S'-i that deficient animals grew more 
rapidly when B,.-, was .•supplied in additioTi to 
methionine, indicating that its function is not 
confined to formation of methionine. 

To date Vitamin Bi., has been used in seven 
cases of ‘infantile cirrhosis’ for periods up to five 
months. In several of these there were family 
histories of deaths from infantile cirrhosis and 
of previous attempts at treatment, including use 
of the popular commercial preparation of un- 
known composition called “Jammi’s Livercure”. 
In all cases the liver was markedly enlarged 
and two cases had progressed to the stage 
where the abdominal veins were prominent and 
engorged. Detailed case reports will be pub- 
lished later, but we feel the results have been 
sufficiently encouraging to warrant this preli- 
minary note. Usually treatment resulted in 
prompt imnrovement in the child’s general con- 
dition, followed by gradual softening and 
decrease in size of ^ the liver, though in no in- 
stance has the liver yet regressed to the point 
where it is no longer palpable. 

Since several of these cases we^e treated in 
rural areas and none was hospitalized, little 
biochemical or hematalogical study and no liver 
bmpsies were possible. We realise that evalua- 
tion of results on clinical grounds alone is 
extremely risky. Convincing evidence of the 
value of B ..2 in this condition mU't j^walt fur- 
ther studies under controlled conditions and 


must include adequate biochemical and patho- 
logical studies. Such studies are in progress 
but we believe the results thus far obtained 
justTy calling the possibilities of this therapy 
to the attention of biochemists, physiologists 
and clinicians who may be interested in this 
problem. Further work will be necessary to 
determine whether the apparent improvement 
noted in these cases will continue, whether 
treatment with other nutrients in addition to 
Bj.^ is indicated, and whether the effect of Bjo 
on the liver, if any, is due to a specific influ- 
ence on liver pathology or merely to a g^nei'al 
nutritional improvement in children suffering 
from a nutritional deficiency. 

Mvsore Public A. R. Sunder Rao. 

Health Dept., S. Krishnaswamy Rao. 

and 

R. K. Anderson. 
International Health Division, 

The Rockefeller Foundation, 

Bangalore, 

January 3, 1951. 


1. N;if''yioii 'S', 101-9, 7, 100. 2. vSchwelG;'=‘rt, 

Ih'd., 1949, 7, 22.5. 0. Wetzel. Fargo, Smith and 

Helikson, Sckn-.\ 1940, liO, O^l. 4. Charkey, 
Wilg'is. Patton and Ga'S’ler, P)')c> S?c. Eri>. Bnl. MeJ., 
10.50, 7.^, 21 • 5. Schaefer, Salmon ani Stren^tk, //fid. ^ 

1949 71. 190. 6. /.V/. 19t9,71, 212. 7. Schae!-er, 

Salmon, Strength an 1 Cop land, /. A^'t'rlilc7z, 1950, 
40, 95. 8 . Stern, Tavlor and Rn'^-sell, P 'fc. Soc. Eri. 

Biol. Med., 1919, 70, 551. 9. Popper. K^ch-Weser and 

Szanto, fhid., 1919, 71, G8S. 10. Ivoch-Weser, Szanto, 
Favber and Popper, /. /.ah. Clhi. Med , 19.^0, 36, 654. 
11. Drill and McCormick, Proc. Soc. Exp. Blot. M'd.., 

1949, 72, ?83. 12. McCormick and Drill, I/flii , 

1950,74, 020. 13. Mash-tt and Ott, Pofi!t>'y Scl., 1949, 

28, 850. 14. Gyoriy and Rose. Proe..^oe. Exp. I/Iol. Med. 

1950, 73, 373. h5. Dinning, Keith, Par.sons and D-«y, J . 

Nutritiouy I9">0. 42, SI. 10. Gillis and Norris, J, Biol. 
Chem . 1940, 179, 487. 17. — , Po'tpry .skv., 1949, 2$. 749. 
18. Jukes, Stojkstnd and B ir-jiii.st, .-irek. Bi.Kpxn.. 1950, 
25, 4.53. 19. vStnekstad, Jukes, Bro:kmin, Pierce and 

Borquist, Federation 'e Idirs, 1950, 9 , 235. 

20. Oginsky, .-i'r'J. Bloekn., 19 50,2), .327. 21. Stekol, 

Bennett, Weiss, Mai pern a-id Weiss, Federal, vi Proceed- 
ings, 1950. 9 , 234. 22. Gyorgy and Goldldatt, J. Exp. 
Med., 1949, 89, 245. 

BORAX AS A NEW CONDENSING 
AGENT FOR THE PREPARATION OF 
CHALKONES 

Condensing agents like hydrochloric acid, alka- 
lis or phosphorus oxychloride are generally 
used for the preparation of chalkones from 
aromatic ketones and aldehydes. It is now • 
found that refluxing the mixture of the ketone 
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and the aldehyde directly or dissolved in alco- 
hol or acetone with an aqueous solution of 
borax for three to four hours leads to the for- 
mation of chalkoiies. As with hot alkali, the 
reaction goes further and flavanones are ob- 
tained. To illustrate thie procedure employed, 
the reaction product from acetophenone (5 c.c.), 
benzaldehyde (4 c.c.) and borax (5 g.) in 25-30 
c.c. of water, is steam distilled to remove the 
unchanged substances and on cooling, the chal- 
kone (1 g.) slowly separates. In the case of 
resacetophenone and benzaldehyde, 7-hydroxy- 
fiavanone that is formed is deposited after 
keeping overnight. 

Thus chalkones have been prepared from 
acetophenone and m-nitroacetophenone, using 
benzaldehyde, salicyl aldehyde and m-nitro- 
benzaldehyde; from acetophenone and ?7i-me- 
thoxybenzaldehyde and piperonal; from 
resacetophenone a^id benzaldehyde and from 
2 : 4-dimethoxy-acetophenone and benzalde- 
hyde and o-methoxybenzaldehyde. 

Organic Chem. Dept., G. V. Jadhav. 

The Institute of Science, 

Bombay, 

and 

Karnatak College, V. G. Kulkarni. 

Dharwar, 

January 18, 1951. 


PAPYROGRAPHIC MICROMETHOD 
FOR THE STUDY OF ORGANIC 
ACIDS IN PLANTS 

Studies on -the metabolism of organic ac'ds in 
plants have not rapidly advanced, mainly be- 
cause of the inherent difficulties encountered in 
determining small quantities of these metabo- 
lites in presence of one another. 

Papyrography — partition chromatography on 
niter-paper — has been used by Lugg and 
OverelD while a micromethod for quantities of 
the order of 10 7 has been developed by 
Govindarajan and Sreenivasaya- for th:e sepa- 
ration and idcxitification of nonvolatile fatty 
acids. In view of the simplicity, elegance and 
rapidity which characterise the technique and 
of its applicability to the small quantities (25 
to 50 mgm.) of research materials, this me- 
thod should prove attractive and useful to plant 
physiologists interested in a study of the 
organic acid make-up of tissues and tissue 
fluids. 

The technique has been fully described 
earlier.2 By way of illustrating the adaptability 
of the method we have analysed the acid- 
alcohol extracts (processed in a Waring 


blendor) of the mature leaves of tamarind 
(Tamarind'iis indica Linn.) a ad the leaves and 
stems of Oxalis corniculata Linn. The 
figure (Fig. 1) shows that the mature leaves of 
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Start O 0 O 0 0 

1 2 3 4 5 

1. Reference Solution — IO 7 cmcIi of pure organic acids 

2. Tamarind Leaf E.\:rract — Ij-Ol ml. 

3. Tamarind Leaf E.\:tiact (0*01 ml.) +• Reference 

Solution (IO 7 of e.icli aciJ). 

4. Leaves of E.'ftr.rct of 01 ml. 

5. Ext act of Stems of OA'a.’/s cjru.cu/aia— 0*01 ml. 
Arrow points to uni.lo.iiiaiJ acid vvhh R/value 0*9. 
tamarind contains tartaric acid and a larger 
amount of malic acid (possibly as their salts). 
Citric acid is absent. The papyrogram deve- 
loped with a spot of a mixture of the leaf 
extract and the reference solution of pure acids, 
confirms the above finding since the tartaric and 
malic acid spots are bigger in size while the 
Citric acid spot remains nearly the same as 
compared to the papyrogram of the spot of the 
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reference solution identical in amounts to that 
present in the mixture. 

The papyrogram of the extracts of leaf and 
stem of Oxalis corniculata Linn., reveals the pre- 
sence of large amounts of tartaric ac^d and 
a comparatively small amount of citric acid. 
The extract of the stem shows besides, the 
presence of malic and another acid with an 
Revalue (Ratio of excursion of spot to excur- 
sion of mobile solvent front) of 0-9 which is 
aw^aitlng identification. In all these extracts 
the presence of traces of oxalic acid is also 
suspected because of the presence of the spat 
near the starting line but this has to be con- 
firmed since the anions added for liberating the 
organic acids from their salts, also occupy 
nearly the same positions on the papyrogram. 

A singular merit of this method is that the 
extracts could be directly used for separation 
and characterisation of the organic acids, since 
their excursions are generally unaffected by 
the other constituents, associated with the 
extract. 

The spots of the papyrogram could be excised 
from another papyrogram developed simulta- 
neously by reference to an ind cator sprayed 
strip, the individual acids extracted separately 
and deter mured quantitatively by specific 
micro-methods. 

Cur grateful thanks are due to Prof. M, S. 
Thacker for his kind interest. 

Sec. of Perm. Tech., V. S. Govindarajan. 

M. Sreenivasaya. 

Indian Inst, of Science, 

Bangalore, 

February 12, 1951. 


ly to eliminate variation due to environmental 
conditions. 

Table I 
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From the table it appears that sulphanilyl- 
benzamlde is a well-tolex ated. drug,i’“»^ ^ ^ having 
no significant effect on the progress of normal 
growth rate of immature mice and appears 
superior to sulphanilamide for all the dosages 
used. At 2 per cent, drug-diet both exert a 
small insignificant depression in the growth 
rate. The unusual depression with the lowest 
dose of 0-25 mg. per cent, in the case of sul- 
phanilyl-benzamide can only be explained on 
the basis of random sampling, since, higher 
dosages used did not confirm such depression. 
Bengal Immunity 

Research Institute, A. N. Bose. 

Calcutta- 16, 

December 7, 1950. 
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SULPHANTLYL BEN2AMXDE AND 
SULPHANILAMIDE: A COM-^ARATIVE 

STUDY ON CHRONIC TOXICITY 

The immature mice used as test animals for 
tbds study were from the same colony and litter- 
mates, weighing 10 to 12 gms. each. They were 
sorted into groups of 6 each so that group 
weights were mostly equal or differed by less 
than a gm. only. Tbfe drug was mixed with 
stock diet which consisted of oats, wheat bran, 
bread and milk. The animals were observed for 
15 days under such drug-diet. Group weights 
were recorded every alternate day for 2 weeks. 
The experiments were performed simultaneous- 
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THE EMBRYO-SAC OF FLOERKEA 
PROSERPINACOIDES WILLD. 

Of the two genera of the family Limnanthaceae, 
Limnanthes has been studied by Stenar (1925), 
Eysel (1937), Fagerlind (1933) and Mason 
(1949), although without much agreement 
between any of them. So far there has been 
no work on Flcerkea and the present study is 
based on a collection of F. proserpinacoides 
made by one of us (P.M.) from Wisconsin dur- 
ing 1946. 

Wall cells are absent in the nucellus and 
there is a many-celled archesporium (Fig. 1). 
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0.:e or two of the hypodermal cells function 
as megaspore mother cells. The laterally 
situated cells of the nucellus also enlarge con- 
siderably but are ultimately consumed by the 
enlarging embryosac. 



FjgS. 1-8. Pevelopirent of the (irbryo-sac; fcr ex- 
planation .see text, x G29. 

Unlike other plants the megaspore mother 
cell shows large vacuoles (Fig. 2). The two 
daughter nuclei formed after Meiosis I are not 
separated by a wall. The lower of these is 
always appreciably smaller and moves down to 
the chalazal end of the cell whereas the upper 
and larger nucleus lies in the middle of the 
cell (Fig. 3). Both the nuclei' divide and give 
rise to a four-nucleate stage (Fig. 4). The 
two micropylar nuclei of the four-nucleate 
stage divide once and give rise to the egg 
apparatus and the upper polar nucleus. The 
two chalazal nuclei have not been observed to 
divide further. The upper, which is the larger 
of the two, functions directly as the lower polar 
nucleus, while the lower degenerates and is 
usual ]v not recognisable in the mature embryo- 
sac (Fig. 5). 

While this seems to be the usual mode of 
development, there are exceptions. Sometimes, 
after. the heterotypic division, the two daughter 
nuclei may not divide synchroncusly resulting 


in a three-nucleate stage with two nuclei at the 
micropylar and one at the chalazal end (Fig. 6) 
or one at the micropylar end and two at the 
chalazal e^.d (Fig. 7). If the undivided 
nucleus divides again, the embryosac would 
again become four-nucleate and follow the 
same course cf development as already outlined 
above. 

0.:e emb"yosac showed four nuclei of which 
three were very small and grouped together in 
the chalazal end of the cell, while the fourth 
and largest nucleus occupied a more or less 
central position (Fig. 8). There are two p OS- 
S' b’e interpretations as to the origin of th’s. 
Either all the four are megaspore nuclei of 
which only one is functional; or the micropylar 
may represent the upper nucleus of the dyad 
stage and the remaining three nuclei are the 
products Qf division of the lower nucleus. - It 
is difficult to say which of these interpretations 
is the correct -one. 

Double fertilisation occurs in the usual way 
and one of the synergids becomes greatly 
hypertrophied. 

The . endosperm is free nuclear. There is a, 
considerable aggregation of endosperm nuclei 
in the vicinity of the embryo and towards the 
funicular side of the ovule (Fig. 9). Here a 
haustorial pocket is formed which corrodes the 
cells of the integument. 



Fig. 9. L. s. carpel, ovule shows free nuclear endo- 
sperm, X 24. 

Fig. in. L. S. ovule shovvln;,^ haisiorial endosperm- 
pocket marked ‘Ah X 48. 

Although there are differences in detail, the 
occurrence of a tetrasporic embryo-sac a.:d free 
nuclear endosperm is common to both Flosrkea 
and Limnanthes and confirms the opii.ion 
already expressed by several systematists that 
these two genera should be assigned to a sepa- 
rate family, Limnanthace^. Further investiga- 
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tion is, however, needed to clear up the 
systematic position of this family and it still 
remains to be seen whether it should be in- 
cluded ixi the order Sapindales (Eng-er-Diels, 
1936) or the Geraniales (Hutchinson, 1926). 
Dept, of Botany, B. M. Johri. 

University of Delhi, P. Maheshwari. 

December 22, 1950. 
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INHERITANCE OF ‘CRINKLED LEAF^ 

—ANEW AB^ORVIAL MJTANr IN 
ASIATIC COTTON 

The crinkled dwarf allelomorph series^ in New 
World group comp.ising of cr^ and crC in 
G. harbadense and cri in G. hirsutum and the 
crumpled^ and cmdy leafs in Asiatic cottons 
are instances of abnormal mutants recorded 
earlier, cr^ and cr^ were simple recessives to 
respective normal strains while cv^ behaved 
as a simple heterozygote in crosses with normal 
bcrbcdense. The complementary factors 
and were responsible for Asiatic crumpled 
while the curly leaf cu in Chinese arbor eum 
was a monogenic recessive. This note describes 
a new abnormal leaf mutant in G. arboreum 
differing from these in origin and genetical 
behaviour. 

The mutant was first spotted as a rogue in 
the seventh generation of an intervarietal 
hybrid in G. arboreum, viz., indicum x cernuum 
maintained at Coimbatore. The fi'i'st leaves 
were normal and abnormal leaf crinkles deve- 
loped later from the fifth to seventh leaf pre- 
senting the characteristic appearance evidenced 
in Plate. The leaf abnormality appeared to 
arise through reduced and disco-ordinated 
g'owth of both leaf veins and lamina, thereby 
throwing the intervenous tissue into folds and 
crinkles. Th.e leaves remained small and nar- 
row with chlorotic patches, but otherw’-se the 
type made good growth under ideal conditions 
although it was very shy in yield and late in 
maturity^ 
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The genetics of this abnormal leaf character 
were studied in crosses with four normal 
leaved G. arboreum types, v^z., K.l, CST 3, 
cernuum and ‘439b The inheritance was of the 
blending type with incomplete dominance in 
and yielding a ratio of 1 : 2 : 1 for nor- 



mal, Fj and ‘crinkled leaf’ phenotypes in Fo* 
The normal and ‘crikled leaf’ segregates bred 
true in the F3 while the intermediates proved 
to be heterozygous segregating like F^. In a 
back-cross to the normal, the parent and Fj phe- 
notypes occurred in the ratio of 1 : 1. The type 
CST 3 which was also a green stem/ghost- 
carrying the gene R.> gave in Fo an inde- 
pendent segregation for ‘crikled leaf’ and 
‘ghost’. The assortment of meristic character 
in the normal leaved X-ray induced varianth« 
named as ‘439’ was independent of ‘crinkled 
leaf’ character in Fo generation. 

The abnormal new mutant cb.aract=)r ‘crinkl'=*d 
leaf’ isolated in G. arboreum is assigned the 
gene symbol cr'\ 

R. Balasubrahmanyam. 

V. Santhanam. 

Agricultural Col. & Res. Inst., 

Coimbatore, November 12, 1950. 
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XANTHOMONAS CASSIAE, A NEW- 
BACTERIAL DISEASE OF CASSIA 
TORA L. 

A BACTERIAL Icaf-spot of Cassia tora growing 
on the waste lands at Poona, Jalgaon and 
Baroda was noticed during September, 1948. 
On leaves, the pathogen produces a few, round, 
water-soaked spots (1 mm.) surrounded by a 
distinct halo. Within a fortnight after initial 
infection, the spots increase in size to 5 mm. 
with a dark-brown to sooty black centre and 
a pale brown margin. Outwardly the spots 
resemble the ‘tikka’ disease (Cercospora leaf- 
spot) of groundnut. Bacterial ooze in the form 
of shining beads or fine scales is found on the 
under-surface of spots. When coalescent, the 
spots become irregular in shape and rugose as 
a result of drying of bacterial exudation. 
Badly affected leaves become yellow and defo- 
liated. 

Under favourable conditions of humidity and 
temperature, side and mid-veins get infected. 
The infection extends to the petioles and fur- 
th,er down to th.e tender stems, forming vertical 
streaks sometimes up to 2 in. in length. The 
initial grey colour of the infected petioles and 
stems later turns to deep brown or black. 
Shining gummy beads of bacterial ooze are also 
found on the infected stems which in advanced 
stages get slight to deep cracking. Hound to 
irregular, water-soaked spots all over the pods 
including the edges are common. Constrictions 
of the pods at one or more places are invariably 
due to engirdling of the pod by the pathogen. ' 
Xanthomonas cassice Sp. nov. 

Short rod, Gram-negative, cansulated, not 
acid-fast, motile by a single polar flagellum, 
stains readily with common dyes and measures 
1* 2-2-1 X 0- 8-1-0 At. On potato dextrose agar 
plates, colonies are smooth, circular with lobate 
margins, shining, convex, butyrous, colour 
pmard yellow (R), diam. 1-2 cm. after 7 d^ys 
with striations only at the periphery; on 'nutri- 
ent agar plate, colonies are flat glistening with 
fringed margin, colour wax yellow (H), diam. 
5‘ mm. after 4 days; milk peptanised; litmus 
reduced: gelatin liquefied; casein and starch 
digested; acid but no gas in dextrose, lactose 
and sucrose; salicin, arabinose and glvcerol not 
utilised; ammonia and hydrogen sulphide pro- 
duced: nitrates not reduoed: MR. and V.P. tests 
negative; sodium chloride tolerant, un to 3 ner 
cent.; non-lipolytic: Lneffler’s solidified blood 
serum liquefied in 10 days: slight to fair growth 
in synthetic asparagin medium; fair growth in 


Koser’s liquid and solid citrate media; optimum 
temperature 27° C.; thermal death point 51° C. 

The pathogen is carried through the seed of 
Cassia tora. 

Plant Path. Lab., Y. S, Kulkarni. 

Coll, of Agric., Poona, M. K. Patel. 

July 30, 1950. G. W. Dhande. 


LIFE-HISTORY OF MUNTINGIA 
CALABURA L. 

Muntingia calahura L., grown in South Indian 
gardens, belongs to the family of Elaeocarpaceae. 
The only embryological work done in this 
family is that of Mauritzon.’**' 

The archesporium differentiates in four 
places in the anther primordium. At each 
place it consists of a plate of 2-3 hypodermal 
cells. The wall of the anther becomes 5 cells 
thick. Out of these, the sub -epidermal layer 
develops into the fibrous endothecium and the 
innermost layer forms the tapetum which is of 
the secretory type. The pollen grains are sphe- 
rical, smooth walled and provided with 'three 
germ pores; they are 2-nucleate at the time of 
shedding. 

The ovules are anatropous, bitegmic and 
show a blunt chalazal outgrowth!. The micro- 
pyle is zig-zag and formed by both the integu- 
ments. Megaspores are arranged in a linea.c 
tetrad and the chalazal one functions and forms 
the embryo sac according to the Normal-type. 
The antipodals persist till the time of fertili- 
sation and the polar nuclei fuse just before 
fertilisation. 

Unlike in other Malvales studied, the flowers 
in Muntingia blossom when the ovules are still 
in the stage of small primordia in which the 
integument initials have not yet differentiated. 
Pollination occurs at this stage but fertilisation 
takes place only after 10-15 days, A similar 
condition is reported in th.e Amentiferae and 
orchids. There is a well marked transmitting 
tissue in the style and this runs continuous with 
the glandular epidermis that lines the placen- 
ta. The entry of the pollen tube is porogamous. 
Endosperm is nuclear to start with but becomes 
cellular later. In the mature seed the nucellus 
is completely absorbed. 

Development of the embryo conforms to the 
capsella-type. In the seed it is large and 
straight and its cells, like those of the endo- 
sperm, store starch. The cells of the outer 
epidermis of the inner integument become large 
and radially elongated and seem to help ip 
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the nutrition of the young embryo. Th>e struc- 
ture and devalcp.nent of t'.'e seed ccats are 
similar to those of other Malvales. A fuller 
account of the life history will appear else- 
where. 

My thanks are due to Prof. A. C. Joshi and 
Prof. G, N. Rangaswami Ayyangar for their 
kind encouragement. 

Dept, of Botany, C. Venkata Rao. 

Andhra University, 

Waltair, November 18, 1950. 

* I am than’-dul to Prof. P. Maheswari for this 
infoiniatlon, 

1. Mauritzon, J., “ Zur Kirihryologie der Elaeocarpa- 
cex%” Arl^. f. Bj/., 19.3:1, 25A, 10. 


ACTIVE RELAXATION OF 
MAMMALIAN UNSTRIATED MUSCLE^s 
DURING INHIBITION PRODUCED 
BY ADRENALINE 

The uterine horns of a virgin guinea pig are 
used. Those of a guinea-pig during early pre- 
gnancy are also suitable, provided only a small 
portion of the tube is involved; otherwise, the 
pregnant uterus does not respond. The animal 
is killed with a blow on the head and the ute- 
rins horns removed and immersed in saline at 
25-30° C.; they are then split longitudinally, 
and, if pregnant, their contents removed. 

The muscles are placed in a petri dish con- 
taining saline, and adrenaline (1 in 100,000) is 
added. The composition of the saline was 
as described previously, being buffered 
v/itb borate, pH 8-1 (Singh, 1940, 1942). 

The muscles begin to actively relax immediate- 
ly. After about 10 minutes they begin to 
contract. As the tone thereafter increases, 
active relaxation becomes less or may even 
disappear if the experiment is repeated every 
30 minutes. The muscle may relax up to a 
maximum of 40 per cent, of its initial length. 
Thie elongation is not due to contraction of the 
circular fbres, as there is no eversion of the 
snVt longitudin^'l edges; besides, substances 
that cause contraction do net produce any 
elongation. 

Active relaxation may be produced by a 
cori central’ on of adrenaline as low as 1 in 10 
million. The optimum temperature is 25-30° C. 
At 37° C., active relaxat'-on is feeble and if iha 
tone increases, it is absent. This action of the 
s'^b'n.e has ^-^^en prrvi-uslv (Smnh and 

Singh, 1949). Substances that increase the 
t'^ne, dimlnh'^h or abolish, active relaxation. 
These are lithium, ammonium, potassium, ex- 
cess of calcium, strontium, barium, bromide, 
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iodide, nitrate, thiocyanate. Asphyxia and 
cyanide abolish active relaxation; this may be 
partially restored by glucose. lodoacetic acid 
also diminishes active relaxation. 

SUNITA Inderjit Singh. 
Inderjit Singh. 
Physiological Laboratory, 

S. N. Medical College, 

Agra, 

October 9, 1950. 


1. Singh, T., /. 1940, ^8, 155; Ind. Jou'ninl 

Msd. Pe:., 1942, 30, 629. 2. Sing i, S. I., and Singh, 1., 

Cii.-T.Sc:,, 1943, 17 , 336; 1950, 19 , 60; P^'oc. Ind. Acad. 
Sc/., 1049, 30, 343. 


ON THE 0::CURL^ENCS OF FOLIAR 
ASCIDIA IN CLE^ODENDRON 
INFORTUNATUM GAERTN. 
Abnormal ascidia of Clerodend''on injortuna- 
turn Gaertn. (Fam.: Verbenaceae) were first 
noticed by the writer in 1939 and the variations 
in the leaf-form a little later. 

The ascidium (Fig. 1) occupies the termmal 
apex of some shoot, being formed by the fusion 



Terminal asciliiTi ot Clerjdsnd.'^on infjrtufttnni 
(Vat. size), a /5-a.xiIlary b ids. n .c-stalk of the ascidium. 
^r-dor'ial side of the blades. ^.p~t.ie temiurl engulfei 
bud growing out into a shoot, ^-basal parts of the 
opposite petioles below the termi.ial aicidium. o'^-a 
notiral slit ac the bise of tne asciJi 1 stalk, j //-swollen 
node from which the ascidial stalk arises, z/ j-ze.itral 
side of the bU les. 

of two leaves opposed to each ether. Its fused 
stalk arises from a node bigger than the normal 
ones. The terminal young bud is situated at 
the base, and is engulfed completely by the 
pouchi-like fused stalk of the ascidium. This 
engulfed bud is very poorly developed. Only 
in rare cases this bud develops and comes out 
through a natural slit at the base of the asci- 
dial stalk (Fig. 1, g, s.). At first the terminal 
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socketed bud elongates in a displaced and in- 
clined position but later on, the growing shoot 
assumes its normal vertical position and the 
ascidium is displaced to one side. 

In the transverse section of the ascidial 
stalk, it is found that the cuter epidermis has 
uniseriate hairs, the cortex is differentiated into 
collenchymatous and parenchymatous cells and 
starch sheath is detected by treating a trans- 
verse section withi Chlor-Zinc-Iodlne solution. 
Isolated thick cells in small patches of hard 
bast are found in the pericycle. In the trans- 
verse sections of the thicker stalks, however, 
these isolated patches were almost united to 
form a ring. Similar formation was recorded 
by Solereder^ in the axis of other species of 
Clerodendron and some other genera. Crystals 
of calcium oxalate are abundant in the ground 
tissue. The vascular bundles near about the 
middle part of the ascidial stalk are arranged 
in two concentric rings which are separated 
from . each other by several layers of broad cells 
of parenchyma. The vascular bundles of the 
petiole of the normal leaf are arranged some- 
what in a kidney-shaped outline. When two 
such opposite petioles unite by their margins 
to form the ascidial stalk, the two sets of vas- 
cular bundles are rearranged and are turned 
into two distinct concentric rings — ^the outer 
ring being formed out of the abaxial arcs and 
the inner ring of the adaxial arcs of the two 
sets of normal vascular bundles of the oppos'te 
petioles. The vascular bundles of the outer 
ring are collateral, large and are separated from 
one another by medullary rays of varying 
breadth. The large vascular bundles of the 
thick stalk of the ascidium usually increase in 
diameter by secondary growth as noted by 
Eames and MacDaniels.^ Compared with, the 
vascular bundles of the outer ring, those of the 
inner are smaller, open collateral and inversely 
oriented. Slight activity of cork-cambium is 
found in the older stalks. Withm the inner 
ring of the vascular bundles several layers of 
cells of the ground tis'^ue are observed. The're 
is a central c'^vity which is bound by the inner 
epidermis with cuticle and often a few uni- 
seriate hairs (Fig. 2). Morphological and 


CENTRAL BUILDING 

T he foundation-stone of the Central Build- 
ing Research. Institute at Roori’ee, U.‘:''ar 
Pradesh, was laid on February 10, 1951 by the 
Hon’ble Mr. Sri Frakasa, Minister for Natural 
Eesoiirces and Scientific Research, The Insti- 



Fig. 2 

rhotomi''rogrnph of a portion of a trans. sec. 
of the as.i'.li 1 stalk of C l:\ui: iil\u inf'rtniint2i7n 
(Eye piece 1 X Ohj. 8. T. Ill r?). h. ,Az — broad cells of 
parendiyina, sepnrauag the oatsr and the inner ri.tgs of 
vascular 1)undles. r'^-cell.s of the groin I tissue l^etween 
the inner ling of vascular bundle.s and the ir.ner epuler- 
mi.s bounding the central I'nvity col-collenchyma- 

lor.s cells of the ground tissue, //-epi lerni lI hair. / z //- 
patthe.s of Itard hast, ft’-inrer epidermis boanding the 
central cavity (cr) running '.hroughout the ascidial stalk. 
2 r-;m.er rirg c»f Inversely or'ented vascular bundles. 
7/1 r-medullary rays, ^ic-cuter epi lernin o ;—.nurer ring of 
vascular bundles, -p ire n city m it ms cell.? of the ground 
tissue, /^/—phloem, .r/. .r-.scarch shenh. n-.vylem. 

anatomical analysis of the cup reveals that the 
inner and outer sides of the cup correspond 
respectively to the ventral and dorsal sides of 
the normal leaf. 

Fuller details will be published elsewhere. 

D. N. Chakraverti. 

R. G. Kar Medical College, 

Calcutt'’-4, 

August 29, 1950. 

l.Sclereder, IT., • k -' Ar if 

Fng. Tri ns. O.xfrrd, I9''8. V. Fames, A, J an i Mac- 
Pant els, T. TT,. A 72 to /'‘a7/t AnaUm/y^ 

2nfl, Ed., 1947. 


RESEARCH INSTITUTE 

tute will undertake research on building mate- 
rials, on engineering and structural aspects of 
buildixtgs and their foundations and on pro- 
blems of residential comfort, durability of 
buildings and speed in their construction. 
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REVIEWS 


High-Speed Computing Devices. By the Staff 

of Engineering Research Associates, Inc. 

(McGraw Hill), 1950. Pp. xiii + 451. 

Price $6-50. 

In the words of the authors, ‘‘this volume is 
primarily a discussion of the mechanical devi- 
ces and electrical circuits which can be incor- 
porated into computing machines”. Its contents 
originally formed a report prepared for the 
Office of Naval Research, U.S.A., on the state 
of development of computing machine com- 
ponents. The authors have therefore discussed 
not only methods which already exist, but also 
those which appear to be promising, although 
not sufficiently worked out at present. 

The book deals with both digital and analog 
computers and is divided into three parrs: 
(1) The basic elements of machine computa- 
tion; (2) Computing systems; and (3) Physical 
components and methods. General considera- 
tions are contained in Chapters 1 and 2. The 
next two chapters deal with types of electronic 
counters, switches and gates. Then come three 
theoretical chapters on the functional approach 
to design, arithmetic systems and numerical 
analysis. The binary system has a number of 
advantages over other systems in the df^sign 
of computers. Next follow three chapters on 
digital computing systems such as simple desk 
calculators, punched-card machines and large- 
scale electronic computers. Analog cojiiputing 
systems, differential analysers and harmonic 
analysers, etc., are discussed in a brief chap- 
ter. Part III includes a detailed discussion of 
arithmetic units (e.g., adders and multipliers), 
components for storage and transfer of data and 
data-con version equipment including input, 
output and radix-changing devices. In the end 
are given special techniques of possible use in 
automatic calculation and an outlhie of some 
of the factors affecting the choice of com- 
ponents. 

On the whole a very comprehensive account, 
in which the latest information in each sub- 
ject has been presented by specialists, the book 
is indispensable for any one who wishes to 
set up or use automatic computing machines. 
Particularly valuable is the extensive biblio- 
graphy included at the end of each chapter. 
The presentation is highly elegant and The 
treatment, although quite advanced, is easy to 


understand and eminently practical. Scientists 
and statisticians have to be grateful to the 
authors for making their report available to a 
wider circle of readers. 

G. N. R. 

Crystals and the Polarising Microscope. By 

N. H. Hartshorne and A. Stuart. Second 

Edition. (Edward Arnold & Co.), 1950, 

Pp. xii -f- 462 and 312 Figs. Price 50 sh. 

This second edition is a completely revised 
and enlarged version of the earlier edition pub- 
lished in 1934. The sub-title, A Handbook for 
Chemists and Others, makes it clear that the 
book is intended not only for the petrologist 
and the crystallographer but also for chemists 
and physicists who are finding more and more 
uses for the polarisation microscope in their 
studies. To make the latter familiar with the 
fundamentals of crystallography, the first four 
chapters deal with topics in morphology, sym- 
metry and crystal structime, stereographic pro- 
jection and a physical treatment of the propa- 
gation of light in crystals. Next follow a 
description of the polarising microscope and of 
the methods for preparing and mounting speci- 
mens. Two excellent chapters contain the 
techniques for the examination of crystals in 
parallel and convergent light respectively. The 
last four chapters deal with diverse topics such 
as the use of the universal stage, methods for 
identifying a crystal from its optical behaviour, 
liquid crystals and the study of fibres and other 
biological materials. 

The details of the experimental techniques 
have been given .with particular thoroughness, 
so that it should be possible for a student to 
learn them without the help of an instructor. 
The theoretical background is also amply 
covered, though matbiematical details are strict- 
ly omitted. The modern Hermann-Mauguin 
nomenclature is used throughout for point- 
groups and space-groups. However, a few 
errors have crept into the description of these 
symbols. Thus, the authors have wrongly 
stated that the second m in the description 
m3m of the point-group O/. is a vertical plane 
of symmetry. Actually, it is a diagonal plane, 
parallel to (110). In Fig. 54 also, the diagonal 
planes are omitted. The statement, “Hence the 
symbol means that the operation of such a 
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six-fold screw axis is equivalent to a transla- 
tion of the lattice by the length of one cell” is 
not correct. The associated translatioxi must be 
c/6, not c. A number of similar errors occur 
in pp. 59-61. These have been pointed out 
mainly so that they may be rectified in a future 
edition, but they do not detract from the ex- 
cellence of the book, which will serve as a 
suitable text-book for students of mineralogy 
and a useful reference book for physicists and 
chemists. 

G. N. Ramachandran. 

An Introduction to Electronics, By J. Yarwood. 

(Published by Chapman & Hall, London), 

1950. Pp. ix -h 329. • Price 28 sh. nett. 

When a large number of books on Electro- 
nics already exist, the addition of this work to 
the number calls for an explanation. This, the 
author has clearly set out as the need of a book 
of an intermediate standard between the ad- 
vanced works and the more elementary ones. 
Besides, in the opinion of the reviewer, the 
book lays special emphasis on the physical 
principles and sets out to give a clear picture 
of the subject as a physicist looks at it. Such 
books are not many in the field. Further, the 
treatment is elementary although quite com- 
plete. The exposition is very lucid. As such, 
the book should be most welcome to all phy- 
sicists who are not familiar with this branch 
and to present-day students of physics and 
engineering as a very good introduction to the 
subject. The inclusion of chapters on the 
electron microscope and the U.H.F. tubes is 
very appropriate and adds considerably to the 
utility of the book- All types of tubes and the 
principles underlying their apph cation includ- 
ing the cathode-ray tube and the photo- 
electric tube come up for treatment. Every- 
where, the treatment is well balanced, clear 
and correct. 

The printing and general get-up of the book 
is very good. The diagrams are well-drawn 
and reproduced. There is a good bibliography 
at the end and an index. 

The reviewer may add a few suggestions and 
these should not be misunderstood as criticism, 
A book of this type goes to a student as an 
introduction to the vast field of electronics and 
electronic engineering. As such, it is necessary 
that there should be at the end of each chap- 
ter a few questions and more particularly a 
number of numerical problems with answers. 
The real test of a person knowing electronics 
is his ability to calculate and then rig up a 
few circuits. Another desirable feature to be 


included is to reproduce typical valve data as 
given by a manufacturer aiid then set out to 
calculate a few particulars. This need not be 
done everywhere, but a few typical cases will 
be useful. Both these features can be incorpo- 
rated without adding to the bulk of the book 
by compressing the first four chapters on elec- 
tricity and magnetism. 

S. V. Chandrashekhar Aiya. 

Radio Aids to Navigation. By R. A. Smith. 
Edited by J. A. Ratclifie. (Published by the 
Cambridge University Press in the Modern 
Radio Technique Series), 1950. Pp. xii -f 
114. Price 9 sh. nett. 

This little book is a most welcome addition 
to the available literature and both the author 
and the publishers are to be congratulated for 
producing the book. The amount of literature 
now available in. this field is so vast that the 
honours student in communication engineering 
is at a loose end. With the limitations of time 
and the wide variety of subjects that such a 
student has to study, it is difficult to expect 
him to go through journals or special numbers 
like the Radio Location Supplement of the 
LE.E. This book presents all the information 
necessary in a clear manner without going into 
details. 

The book is mainly concerned with aids to 
air navigation and is divided into fifteen chap- 
ters. It deals with short range navigational 
aids like radar interrogators and responder 
beacons, D/F, V.H.F. ranges, Gee, etc., after a 
brief historical introduction, wliich brings out 
clearly the problems that presented themselves. 
This is followed by long range navigational aids 
like the loran, c.w. systems, etc. Radio alti- 
meters, instrument landing, airfield Control, etc., 
also come up for a balanced treatment. Being 
mainly descriptive, the book discusses in a 
very lucid manner each system. Although a 
British publication, adequate reference is made 
to developments that took place in Germany 
and the U.S.A. as in v.h.f. D/F. 

The printing and get-up of the book are ex- 
cellent. The diagrams and plates are well re- 
produced. The book is indispensable to any 
communication engineering or physics library, 
S. V. ChanjDrashekhar Aiya. 

Carotenoids, By Paul Karrer and Ernst Jucker, 
translated by E. A. Braude. (Elsevier Pub- 
lishing Co., Amsterdam), 1950. Pp. x -f 384. 
Price $8*50. 

The carotenoids, constituting a group of yel- 
low to red pigments, are of great interest fpt 
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a variety of reasons, among which are their 
relauonsnip to vitamin A (several carotenoids 
being precursors of tr.is vitamin;, their wide 
distribution in nature (in plants as well as 
animals), their chemical character as poiyenos 
and as isoprene derivatives, their light absorp- 
tion characteristics, and the applications of 
chromatography to separations in the carote- 
noid field. When Palmer wrote in 1922 the 
first book on the carotenoids, little was known 
of their chemistry. Zechmeister, who has made 
many contrxbutions to cur knowledge of the 
carotenoids, particularly cis-trans isomerism 
and absorption spectra, reviewed the chemistry 
of the carotenoids in a book published in 1934. 
The present book not merely brings the mate- 
rial up to date, but is also a comprehensive 
treatise which gives a detailed, fully document- 
ed and very readable account of the carotenoids. 
It is w’ell known that much of the recent work 
on these pigments has been carried out in 
Karrer’s laboratories; the Swiss edition of the 
book appeared in 1948, and the English edition 
has the advantage that the translation has been 
made by a member of the Heilcron school 
which has been responsible for a long series of 
important papers on the chemistry of vitamin A 
and related polyenes. 

The hook is divided into two parts — general 
and special. The nine chapters of the general 
part deal with the occurrence, distribution and 
formation cf the carotenoids in nature, isoia- 
ticn and estimation of the pigments, methods 
of determining their chemical constitution, cis- 
trans isomerism, and the synthesis of carote- 
noids. The individual carotenoid pigments are 
treated in fiv^e chapters in the special p'.rt. 
While the literature survey is complete and in- 
cludes many hundreds of references, the mate- 
rial is presented with remarkable clarity. 
More attention might perhaps have been paid 
to recent work on carotenoid metabolism and 
the physiological act'vity of pro-vitamins A in 
relation to their stereochemistry, but other- 
wise, this monograph will be for many yeans the 
indispensable book for study and reference to 
which workers on any aspect of the carotenoids 
will turn. A special word of praise is neces- 
sary for the very high quality of the p'inting. 

K. V. 

Research Bulletin of the East Punjab Univer- 
sity. Vcl. I, Nos. 1, 2, 3, 4 and 6. Price Rs. 2. 

The Bulletin of the East Punjab University 
recently published, intends to issue at least one 
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publication on the average per month, the sub- 
jects covered being Botany, Zoology, Physics, 
Chemistry, Astronomy, Mathematics and Geo- 
graphy. 

No. 1 of the Bulletin contains a paper by 
Messrs. Viswa..ath and Gurdev Kaur Gill on the 
Parallelism between Variations of Taxonomic 
Value and Cytological Resemblances in Allied 
Species; Nos. 2 and 3 contain a Table of Values 
of Liouville’s Function L(t) by Har.saraj 
Gupta; No. 4 by the same authior gives a simple 
proof of the Prime Number Theorem based on 
Selberg’s Formula, while No. 6 describes an 
A-ir Control Ihermo-Regulator by M. L. 
Lakhanpal. 

Considering the excellent start it has made, 
it is hoped that the future issues will serve to 
advance the development of scientific research 
in this country. 

Muscular Contraction — A Topic in Molecular 

Physiology. By W. F. H. M. Mommaevts. 

(New York: Interscience Publishers, Inc.; 

London: Interscience Publishers, Ltd.), 1950. 

Pp. ix + 191. Price $4*2. 

The advance in this field of science is so 
rapid, that there is every justification for the 
appearance of such a booklet. It is very valu- 
able for those who seek an introduction into 
this field of study and to those wto mu”t keep 
abreast of the present state and the latest deve- 
lopments of the problem. There is mention and 
discussion of the most recent biochemical in- 
vestigation on the mechanism of contraction in 
striated muscle, and description cf the actual 
experimental discoveries and their immediate 
interpretatiojs. This problem has received wide 
and many-sided attention for several genera- 
tions, the work of Meyerhof and Hill being 
specially significant, and mere recently that of 
Szent-Gyorgyi. 

The book contains fifteen chapters, devoted 
to qualitative and quantitative aspects of muscle 
metabolism, sequence of events in miucu''ar 
activity, muscle proteins, muscle fibres, reaction 
between ATP and myosin, etc. The scope of 
the subject-matter is necessarily limHed in a 
book of this size, but there is much stimulating 
information which should appeal to a very 
wide circle of readers wishing to know more 
about developments in these subjects. It 
is a pleasure to see such a book. 

Inderjit Singh. 
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SCIENCE NOTES AND NEWS 


Madras University Endowment Lectureships 

for 1951-52 

Applications for Lectureships will be received 
by the Registrar not later than the 15th March 
1951, Applicants are requested to give full 
particulars regarding their qualifications, etc., 
and the subject selected by them for the lec- 
tures. The lectures are ordinarily to be deli- 
vered before the end of Jai:uary 1952. 

Separate applications should be submitted 
for each lectureship. 

The principal terms and conditions of award 
are given below: 

1. The Maharaja of Travancore Curzon 
Lectureships . — Three lectureships of the value 
of Rs. 250 each, relating to: (a) Medicine- 
Clinical; (b) Engineering; and (c) Agriculture. 

2. The Dr. Elizabeth Matthai Lectureship — 
Value Rs. 300. — A course of not less than three 
lectures should be delivered on a subject em- 
bodying the results of original ii:vestigations 
in some branch of Medicine and Surgery — 
preference being given to a subject having spe- 
cial reference to the requirements of women 
and chiildren. 

3. The Dr. A. Lakshmanaswami Mudaliar 
Lectureship — Value Rs. 500. — A course of not 
less than three lectures should be delivered at 
Madras on any subject pertaining to Medicine 
in any of the various departments including 
Medical Education, Medical Relief and Public 
Health and History of Medicine. 

Ramanujam Memorial Prize, 1951 

“The Ramanujam Memorial Prize” of the 
value of Rs. 500 will- be awarded for the best 
essay or thesis written on any branch of Mathe- 
matics, embodying the result of the personal 
investigations of the author and containing clear 
evidence of independent and original research. 
The prize is open to all persons born or domi- 
ciled in Inr^ia. Intending competitors should 
forward their essays or theses so as to reach 
the Registrar, University of Madras, not later 
than the 1st December 1951. Further details 
can be had from the Registrar. 

International Seminar 

An international seminar is being organised 
by the World Federation of United Nations 
Associations in connection with' th,e Seventh 
Session of the Economic Commission for Asia 
and the Far East (ECAFE). The seminar will 


be held at Lahore (Pakistan) frcm February 
2Y 10 March 7, 1951, concurrenuy \v..ai ino 

Commxssion s Session. 

Tiie ooject oi me seminar is to make more 
wiaCiy k-.uwii uie Woni ua. uiubua iNlaLxons 
ana especially or the ECAFE. Tne leciui’es at 
the senunar will be so arranged mat *tnoL.e at- 
tenaing me senimai* win a..so oe aoxe to attend 
tne niwetn.gs ox the Comnvssion. 

European Physics Laboratory 

Oilers have come Irom Italy and France of 
financial hej.p to permit UXsiiLioCO to siuay ihe 
pcssiDiiity or setting up a West Europeaii Pny- 
sics Laboratory tor High Energy Part-Cies. 
Ihe stuay is to be made under me direcuon of 
Prof. Pierre Auger. It is proposed ti^ac the 
laboratory shouid house a cosmulron for ixo- 
ducing particles of enormous energy. 

Sir Alexander Fleming 

Sir Alexander Fleming, the well-known 
British scientist who discovered Pemciiiin, hus 
been elected an Honorary i'eiiow of the JMatiO- 
nal Institute of Sciences in India. 

Origin and Distribution of Cultivated Plants 

in South Asia 

The Indian Society of Genetics and Plant 
Breeding Li collaboration Wxtli tne UN-rSCO 
Office, Delhi, organised a Symposium on tne 
above subject in Delhi from January 12 to 15. 
Besides participants from the countries of South 
Aaa, Profs. Edgar Anderson (U.S.A.), S, C. Har- 
laad (U.K.) and A. Muntzing (Sweden; parci- 
cipated and there was a delegalion of four 
Chinese botanists from the Acauemia Sinioa. 
The complete proceedings will be published by 
the sponsoring Society and ordeis m.iy l:.e 
placed witn the Secretary of the Society, 
C/o Division of Botany, Indian Agrlculiural 
Research Institute, New Delhi 5. A few sets 
of the abstracts of the papers contributed to 
the Symposium together with a short account 
of the discussions may be had from the 
UNESCO Office for inst tutions. 

Facilities for Study Abroad 

In order to help all those in need of infor- 
mation, a book entitled Study Abroad collecting 
all information about financial assistance for 
study and traixiing in all foreign lands was 
published by UNESCO first in 1948, whict^ 
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now in its third edition listing in all 35.000 
offers. This booK is on sale at 6 shillings from 
UNESCO’s ofncial sales agents (for Inata, Ox- 
ford Book and Statioiiery Co., Sc India House, 
Connaught Circus, New Delhi), Any bookseller 
in any other country may also procure it from 
the nearest sales agents for publication of 
UNESCO. 

Dr, Bharucha 

Dr. F. R. Bharucha, Professor of Botany, In - 
stitute of Science, Bombay, who attended ti'e 
Seventh International Botaiiical Congress held 
last July in Stockholm as a delegate of the 
Governments of India and Bombay, has been 
appointed a Delegate for India on the follow- 
ing International Commissions: 

(a) International Commission for Applied 
Ecology. 

(bj International Commission for Phytoso- 
ciological Nomenclatoe. 

(c) International Sub -Commission for 
Grassland Ecology. 

These thi’ee Commissions • and Sub -Commis- 
sions are under the auspices of the International 
Union of Biological Sciences of the UNESCO. 

(d) International Sub-Commission on the 
Vegetation Cartography on the scale 1:1,000,000. 

As a Delegate for India, Dr. Bharucha will co- 
ordinate the work on Grassland Ecology in 
India and promote work on Phytosociological 
basis, and call for an All-India Conference on 
Grassland Ecology and cn Vegetation Carto- 
graphy shortly. 

Indian Phytopathological Society 

At the Annual General Meeting of the 
Indian Phytopathological Society held on 
3rd January, 1951, at Bangalore, the follow- 
ing office-bearers were elected to the Council 
for the current year: — 

President: Dr. M. K. Patel. Vice-President: 
Dr. R. P. Asthana. Secretary-Treasurer: Dr. R. 
Prasada (1950-52). Councillors: North Zone — 
Dr. M. K. Hixigorani; Mid-East Zone — ^Dr. P. R, 
Mehta; Eastern Zone — ^Prof. S. R. Bose; Central 
Zone — Dr. S. Vaheeduddin; Western Zone — 
Dr. M. N. Kamat; Southern Zone — Sri. T. S. 
Ramakrishnan. 

Zoological Society of India 

The following were elected as Office-bearers 
of the Zoological Society of India, at the An- 
nual General Body Meeting of the Society held 
at Bangalore in January this year: 


Secretary: M. Sreenivasaya, B.A., F.I.I.Sc,, F.ASc. Edit 
222-51 Printed at The Bangalcira Press. B mgalore City, 1 
Pr. M- A. Oovinda Rau, M,A., Ph.D.. for 


and Newi 

President: Dr. K. N. Bhal, Professor of 
Zoology, Luckiiow University, Lucknow; Vice- 
Presidents: Dr. S. L. Hora, Director, Zoological 
Survey of India, Calcutta; Dr. M. A. .Moghe, 
Principal, Amraoti College, Amraoti; Secretary: 
Dr. M. L. Roonwal, Forest Entomologist, Forest 
Research Institute, Dehra Dun; Treasurer: 
Dr. B. S. Chauhan, Zoological Survey of India, 
Calcutta; Editor: Dr. B. N. Chopra, Fisheries 
Development Adviser, Govt, of India, New 
Delhi; Members: Dr. H. S. Pruthi, Plant Pro • 
tection Adviser to Govt, of India, ' Ministiy of 
Agricultoe, New Delhi; Dr. N. K. Panikkar. 
Chief Research Officer, Central Marine Fishe- 
ries Research Station, Mandapam; Dr. A. B. 
Misra, Professor of Zoology, Banaras Hindu 
University, Banaras; Dr. H. R. Mehra, Profes- 
sor of Zoology, Allahabad University, Allaha- 
bad; Prof. R. V. Seshaiya, Professor of Zoology, 
Annamalai University, Annamalainagar; 
Dr. Bhaskaran Nair, Professor of Zoology, 
University College, Trivandrum. 

ERRATA 

Vol. 20, No. 1, page 14, column 1: Note on 
“Compressibility and Complex Formation in 
Electrolytes”. 

Line 7 : read Fo-Po instead of Fo=Fo 

Line 11: The expression should read 

as follows ; Kg-Ko-f (D, P, V) 

Line 16: The sentence beginning with “The 
consequent decrease ... is predominant” should 
read as follows: “The consequent decrease in 
valence factor ionic density 

are seen to involve a decrease in actually 
observed, etc., ... is predominant”. 

The references to the Note are as follows: 

I. Nayar and Paiide, //td. Acad. Sc/., J948, 

27A, 285; 349. 2. Narasimhan:urty, /d/d., 1950, 

31A, 160. 3. hachem, Ze/tw'f. P//ys., 1936, 101, 541. 

4. Gucker, C/iem. Rev., 1933, 13, 111. 5. Glasstone and 
.Saunders, J. Clicm. Sor.., 1923, 123, 2134. 


Vol. 20, No. 1, page 14, coloumn 2, line 30: 
Note on “Polarisation of Brillouin Components 
in Light-Scattering in Liquids”. 

The sentences beginning with “The scatter- 
ing . . . recent note*'*” should read as follows: 
“The scattering due to T/ waves is stronger 
of the two, and evidence for the existence of 
such waves has been given by me in a recent 
note.*^” 


op: G. N. Rarnaehandp.in, M.A., Ph.D. D.Sc., F.A.Se. 
Vi G. Spin vasa Rao, Suparimendent and Published by 
the Cuppant Sc.enoa Assoa:ation, Ban^alop'e 
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THE LUMINESCENCE OF DIAMOND— IV 

Sir C. V. RAMAN 

1. Structure and Crystal Symmetry of Diamond 


T he clue to an understanding of the lumines- 
cence of diamond is to be sought for in the 
relationship between the spectroscopic proper- 
ties of the material on the one hand and its 
cr 3 ^stal structure on the other. Of fundamental 
importance in this respect is a result which 
emerged from the Bangalore investigations, 
namely, that the diamonds which are the most 
perfect as indicated by their freedom from 
birefringence and by the low intensity and ex- 
treme sharpness of their X-ray reflections are 
those which most prominently exhibit the infra- 
red absorption of the first-order between 7 a^ and 
14m, and the series of sharply-defined absorption 
lines in the ultra-violet spectrum between 
X2250 and X 3500. Per contra, the diamonds 
which do not manifest either the infra-red or 
the ultra-violet absorption in these regions are 


those which exhibit the maximum of imperfec- 
tions in their crystal structure, as indicated by 
the birefringence which they display and the 
intense and diffuse X-ray reflections which 
they give. These facts preclude us from ascrib- 
ing the activity in infra-red and ultra-violet 
absorption present in one case and absent in 
the other to irregularities in crystal structure, 
and compel us to recognise that there is, in fact, 
a fundamental difference in structure between 
the two varieties of diamond. . Spectroscopic 
theory enables us to specify the nature of such 
difference. If the electronic structure of dia- 
mond possesses centres of symmetry located, at 
the points midway between every pair of neigh- 
bouring carbon atoms in the crystal lattice, the 
diamond would necessarily be infra-red inactive 
in the fii'st-order vibration spectrum. But, if op 
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the oiihier hand, such centres of S3anmetry are 
absent, the diamond would necessarily exhibit 
an infra-red activity of the first-order. Such 
a fundamental difference in electronic structure 
may be expected also to manifest itself in a 
notable difference in respect of ultra-violet ab- 
sorption, as is indeed actually observed. 

I II 
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vity of crystals having a heteropolar constitu- 
tion. It is also necessary to point out that the 
lower symmetry of the infra-red active dia- 
mond, whatever may be its origin, would not 
necessarily involve either piezo-electric or 
pyro-electric activity. The feebleness of the 
infra-red activity is itself also an indication 
111 


7 Lummescence of Diamond— IV 



Thus, spectroscopic theory leads us to recog- 
nise the existence of two varieties in the 
crystal structure of diamond possessing respec- 
tively tetrahedral and octahedral symmetry. It 
may be remarked that the infra-red activity 
present in one case and absent in the other is 
very fe^I?le compared with the infra-red acti- 


that the differences in structure between the 
tetrahedral and octahedral varieties when ex- 
pressed in Quantitative measure are very small. 
It is, therefore, not surprising that the two 
varieties of diamond make a very close 
approach to each other in many of their nhvci- 
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important consequence. Since both structures 
belong to the cubic system, we should expect 
that their appearance side by side in the same 
specimen of diamond should be a very frequent 
occurrence. That this is indeed actually the 
case is shown by the frequency with which 
patterns of ultra-violet transparency are ob- 
served in cleavage plates of diamond, as already 
mentioned in an earlier article of the series. 
These patterns always exhibit a geometric 
character, the boundaries of separation between 
the opaque and transparent regions running 
parallel to the octahedral or dodecahedral 
planes in the crystal lattice. This is ocular evi- 
dence that we are concerned with a real diffe- 
rence in structure between the areas under 
consideration. 

2. The Crystal Forms of Diamond 

It is well known that crystals of the tetra- 
hedral class in the cubic system frequently ex- 
hibit interpenetration twinning, as the result of 
which their external forms imitate or mimic 
octahedral symmetry. It follows that such 
interpenetration of the positive and negative 
tetrahedral forms should be commonly observ- 
able in crystals of diamond. This is fully borne 
out by experience. Indeed, from the very be- 
ginnings of crystallographic science, it had been 
noticed by mineralogists that the evidence pre- 
sented by the crystal forms of diamond very 
definitely placed this substance in the tetra- 
hedral class and indicated a strong disposition 
on its part to imitate octahedral symmetry by 
interpenetration twinning. 

Fig. 1 reproduces photographs of nine crystals 
from the Bangalore collection which illustrate 
the tendency of diamond to exhibit pseudo- 
octahedral forms as the result of internal twin- 
ning. Five of the diamonds, viz.^ A I, All, Cl, 
C II and C III are from Panna in Central India 
and have the rounded forms with smooth lust- 
rous faces characteristic of the finest diamonds 
from that locality. They also show a feature 
which is highly characteristic of diamonds with 
curved surfaces, namely a pattern of sharp 
ridges which run along the six refiection planes 
of tetrahedral symmetry and . divide the exter- 
nal area into 24 triangular- areas (see for in- 
stance, A II, which is a nearly spherical 
diamond) . A I, which is octahedral in its 
general shape, exhibits six sharp vertices where 
four ridges meet, while at each of its eight face- 
centres, six ridges meet: but the edges charac- 
teristic of a real octahedron are missing, being 
replaced by smoothly curved surfaces. On the 
other hand, the diamonds pictured in C I, C II 
CIII, have forms in 'vv'hich the features 


characteristic of a hexakis-tetrahedron may be 
readily recognised, C I being the best example 
in this respect in the collection. The three 
diamonds reproduced as B I, B II, B III 
illustrate another typical form of diamond, viz.y 
octahedra with plane faces and grooved edges. 
B II (the central picture in Fig. 1) is a parti- 
cularly fine example of this class from South 
Africa. It exhibits sharply-defined re-entrant 
edges which limit the faces of the octahedron 
and give them a hexagonal instead of a trian- 
gular outline. The form is very clearly a con- 
sequence of the interpenetration twinning of 
positive and negative hexakis-tetrahedra. 

3. The Origin of the Blue Luminescence 

The existence of interpenetration twinning in 
the tetrahedral type of diamond which is de- 
monstrated by the study of its crystal forms 
allows us to offer an intelligible explanation of 
the observed association of blue luminescence 
with this particular variety of diamond. Every 
boundary within the crystal at which the posi- 
tive and negative tetrahedral structures meet 
is a discontinuity in the crystal structure. The 
finer the subdivision of the entire volume of 
the crystal between the two interpenetrating 
structures, the more numerous would be the 
possible centres of luminescence brought into 
existence thereby. The interpenetration of the 
positive and negative tetrahedral forms thus 
furnishes a mechanism for the production of 
luminescence centres in greater or less number 
and, therefore also for a highly variable in- 
tensity of emission as between different speci- 
mens or within the volume of any given 
diamond, as is actually observed. 

If the blue luminescence arises in the man- 
ner stated above, it follows that an increased 
intensity of luminescence would necessarily 
mean an increase in the lack of perfect homo- 
geneity in the lattice structure of the crystal. 
In other words, the more intense the lumines- 
cence which a diamond displays, the less perfect 
would it be as a crystal. This consequence was 
actually foreseen by the present writer before 
X-ray studies confirmed its reality. In parti- 
cular, an investigation by Dr. G. N. Rama- 
chandran established the existence of a 
quantitative relationship between fluorescence 
intensity and the characters of the X-ray re- 
flections by the lattice planes of the crystal, 
viz., their intensity and their angular range. 

A further consequence of the idea that in- 
terpenetration of the positive and negative 
tetrahedral forms is the origin of the blue 
luminescence may also be pointed out. If the, 
subdivision of the crystal by such interpj^^-.’ 
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tration is carried far enough, we should expect 
the behaviour of the diamond to be noticeably 
altered as the result of the juxtaposition of the 
oppositely directed tetrahedral structures at 
their boundaries of separation. In particular, 
a diamond which exhibits an intense blue 
luminescence may be expected to differ notice- 
ably in its behaviour in respect of infra-red 
and ultra-violet absorption from a diamond 
which shows only a weak luminescence. This, 
again, has actually been observed. One finds a 
distinct weakening of the infra-red activity 
characteristic of the tetrahedral type of struc- 
ture in the more strongly blue-luminescent 
diamonds; simultaneously, the sharp absorption 
lines is the ultra-violet between X 2250 and 
^3500 tend to become weaker and the diamond 
as a whole becomes more transparent to that 
region of the spectrum. 

I 11 
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octahedral or dodecahedral planes in the crystal. 
The use of a Babinet compensator in addition 
reveals that the lamellae present in the diamond 
are alternately under tension and compression. 
It thereby becomes evident that the birefrin- 
gence arises from the co-existence in the same 
specimen of two sub-species both having, octa- 
hedral structures but of slightly different lat- 
tice spacings (see Fig. 2). 

As already remarked, intergrowths of the 
octahedral and tetrahedral species of diamond 
are exceedingly common. Cleavage plates in 
which there are such intergrowths invariably 
exhibit birefringence. They also exhibit bands 
of green luminescence. It is evident that when 
diamond of the non-luminescent or octahedral 
type and of the blue -luminescent or tetrahedral 
type are present side by side in the same speci- 
men, the boundaries between them would re- 
in IV 
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Fig. 2. Birefringence of Diamond as seen in the polarising microscope on the Federov 'stage : A as 
, . Tiewed normally, and B as viev.ed under tilt: I and IV without compensator, and 11 anr] HI with it. 


4. The Origin of the Green Luminescence 
One need not be surprised that the diamonds 
having an octahedral symmetry of structure 
are not luminescent under ultra-violet irradia- 
tion. For, they are transparent to radiations 
of wave-length greater than X2250, and if there 
is no absorption, there can be no re-emission. 
The origin of the birefringence exhibited by 
such diamonds becomes clear when a cleavage 
plate of the same is examined under a polaris- 
ing microscope provided with a Federov stage. 
Xt is then found that the birefringence is due 
to a lamellar structure running parallel to the 


present discontinuities of crystal structure. 
Since absorption of ultra-violet radiation can 
occur in the vicinity of such boundaries, there 
is clearly a possibility of their functioning as 
centres of luminescence. There is ample ex- 
perimental evidence to show that the green, 
type of luminescence arises in this way. In 
the first place, one can understand on this 
basis why both the blue and green types of 
luminescence usually appear together, though in 
varying ratios of intensity. One can also un- 
derstand why the green luminescence exhibits 
a banded structure and why there is a perfect' 



The Luminescence of Diamoud— IV 


59 


Fo. 3 1 

March 1951 J 

correspondence between such structure and the 
birefringence pattern observed in the same 
diamonds. Then again, it is found that when 
a cleavage plate of diamond showing the 
banded green luminescence is tilted one way or 
another, the birefringence and luminescence 
bands both sharpen in one position and both 
become diffuse in the other position, showing 
that they have a common orientation in the 
crystal. See Fig. 3 in which A and B represent 
the same cleavage plate photographed in two 
different directions relative to its surface. I 
represents the green luminescence bands and 
II the birefringence. 

A 


thus affording support to the hypothesis that 
both the green luminescence and birefringence 
arise from local variations in crystal structure. 
We may further remark that the explanation 
given above for the origin of green lumines- 
cence is supported by the observation that the 
patterns of ultra-violet transparency exhibit a 
close correspondence with such luminescence. 
The X-ray topographs also show a great inten- 
sity of X-ray reflection along the bands of 
green luminescence. . 

5. Co.\TLUDiNG Remarks 
The foregoing account of the subject has been 
confined to statements of fact and to inter- 
B 



Fig. 3, Showing Effect of Tilting on Birefringence and Luminescence 


From measurements of the tilt of the plate 
inecessary to give the maximum sharpness to 
•the bands, it is readily shown that we are con- 
cerned with layers running parallel to the octa- 
Iiedral or dodecahedral planes in the crystal, 


pretations of the same based on well-established 
principles and therefore of a compelling nature. 
There are other aspects of the subject which 
are of interest but being of a somewhat, specu- 
lative character have not been touched upon 
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Human Biology and Social Welfare 


here. For instance, what is the exact nature 
of the difference in the electronic structures 
exhibiting respectively tetrahedral and octa- 
hedral symmetry? Why are there two sub- 
species of octahedral symmetry, as is evident 
from the lamellar structure and birefringence of 
non-luminescent diamond? We have also not 
dealt with various other important issues which 
arise from the facts under consideration. What 
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is the scheme of electronic energy levels in 
diamond which give rise to the observed emis- 
sion and absorption spectra? Why are the tran- 
sitions between them allowed in some cases and 
forbidden in others? Unless we are in a posi- 
tion to answer such questions, we cannot claim 
to have fully understood either the structure 
of diamond or the many fascinating phenomena 
which it displays. 


HUMAN BIOLOGY AND SOCIAL WELFARE 


I N his Presidential Address to the Section of 
Anthropology and Archaeology at the 38th 
Session of the Indian Science Congress, Banga- 
lore, 1951, Dr. Sarkar makes out a case for the 
role of human biology in the process of building 
up the welfare state. He lays emphasis on the 
numerous gaps in our knowledge of the funda- 
mental problems of the science due to long neg- 
lect. In many parts of India there is no cumpulsory 
registration of births, marriages and deaths. The 
work of the geneticist and the social and civic 
legislator is thus made difficult by the absence 
of adequate information and scientific know- 
ledge which could be collected easily by scien- 
tific bodies and hospitals. Case reports and 
clinical data of common diseases such as tuber- 
culosis, venereal diseases, etc., are entirely 
lacking. A central body could classify and 
publish such data if collected by the institutions 
concerned. A system of universal finger print- 
ing would settle out of court all disputed cases 
of identity and prevent frauds and forgeries. 
Population problems have been tackled so far 
by alarmist economists and not by sound bio- 
logists. Dr. Sarkar is of the view that there 
is no fear of over-ponulation. Thje ban on 
widow marriage in Bengal is depleting the 
population of the food growers of the country. 

Though the work done so far on the menar- 
cheal age of women in India is not conclusive, 
there are indications to show that the 
menarcheal age is going down especially in 
those communities whose socio-economic con- 


ditions are better. The Age of Consent Com- 
mittee’s findings in this respect are not satis- 
factory. 

Dr. Sarkar regrets that in no case of dis- 
puted paternity have the law courts called in 
at any time for expert scientific opinion. Draw- 
ing up a parallel between the varied aspects of 
family life in India and the United States, 
Dr. Sarkar finds that there are many common 
characteristics of the modern family in both 
the countries such as urbanization, seculariza- 
tion and a trend to companionship. The only 
feature in which America differs from India is 
in the high divorce rate in America with its 
basic instability of the family, a feature which 
will become characteristic of India as well on 
the passing of the Hindu Code Bill. Dr. Sarkar 
deprecates such legislation as divorce laws in 
the absence of factual and statistical studies of 
genetic and sociological problems. A national 
commission on marriage, he says, should pre- 
cede the Hindu Code Bill. 

Even the much maligned caste system with 
its group endogamy and clan exogamy has been 
productive of beneficial results in India, says 
Dr. Sarkar. Of the sixteen Bengalis who were 
Presidents of the Indian National Congress, 
nine have been Kayasthas who are cited as an 
example of the Galton-Pearson ideal of national 
eugenics — a dominant fertility of the fitter 
stocks. Social legislation, says Dr. Sarkar, 
should be broad-based on this biological axiom. 

C. J. Jayadev. 


ARCHIVES OF BIOCHEMISTRY AND BIOPHYSICS 


I N view of the ever-increasing use of physical 
methods in problems of biochemistry — 
especially in borderline fields, Academic Press 
announces the intended widening of the scops 
of its journal, Archives of Biochemistry. In 
addition to established biochemical topics, the 
Editors will consider manuscripts in the fields 
of virus research, radiation effects on living 
matter, macromolecular biology and chemistry, 


studies of the application of radioactive indica- 
tors, and physics of biological systems. 

Beginning with Volume XXXI, Number 1, 
March 1951, the title of Archives of Biochemis- 
try will be changed to Archives of Biochemistry 
and Biophysics to indicate more accurately the 
new scope of the journal. The Editorial Board 
has also been enlarged; Drs. E. Newton Harvey, 
E. C. Pollard, and R. W. G. Wyckoff have 
accepted an invitation to serve, 


PAPYROGRAPHIC STUDIES ON THE DEGRADATION PRODUCTS OF 

NUCLEIC ACIDS 

B. BHEEMESWAR and M. SREENIVASAYA 
>ection of Fermentation Technology , Indian Institute of Science, Bangalore) 


1-.EIC acid metabolism has engaged our 
lose attention since 1948 because of 
ntimate association with (a) protein 
is in yeasts; (b) glandular secretions in 
kworm and (c) viral proliferations in 
sandal, subjects in which this labor a- 
is been interested for some time. We 
Dund periodic fluctuations in basophilic 
Llity of the contents of the yeast cell, 
^ parallel to the mitotic phases."!'^’^ 
sophily has been found to be related to 
□nucleic acid content of the cell; similai* 
-tions have recently been made by us- 
espect to the progressive increase in 
onucleic acid content of the silk gland 
evelops to maturity.*^ In viral prolifera- 
he first reaction of the host to virus in- 
results in an increase in the perinuclear 
.lia together with a striking increase in 
e. The virus' thus induces a ribonucleic 
nthesis in the infected cells immediately 
d by growth and protein synthesis. 


in these laboratories. Papyrographic separa- 
tions possess the further advantage of securing 
for quantitation constituents of spectro-photo- 
metric standards of integrity and purity, which 
enable us to identify and estimate them 
with considerable ease, accuracy and elegance. 

The application of paper chromatography 
(papyrography) to problems of nucleic acid 
chemistry was first reported by Vischer and 
Chargaff,'"’ who extended this technique to a 
quantitative analysis of purines and purimidines 
of nucleic acids. The procedure consists in locat- 
ing the constituents of one-dimensional papyro- 
grams (50 X 2 cm.), developed with solvent 
mixtures (see Table I), by treating the papyro- 
grams with mercury salts on guide strips and 
converting this salt to the black sulphide of 
mercury. These black spots serve as a guide for 
elution of purines and pyrimidines from the 
corresponding areas of the untreated papyro- 
gram. The papyrographic procedure described 
by Hotchkiss for the location and quantitation 


Table I 


Solvent systems 

Constituents separated 

Author and Reference 

inoUne collidine 

Adenine and Guanine 

Vischer and Chargaff^ 

»1 (neutral) 

Adenine. Guanine 


ol morpholine 

Hypoxanthine, Xanthine 


pius diethylene glycol 

Uracil, Cytosine, Thymine, and cor- 


e 

diethvlene glycol 

responding nucleosides 

Vischer, ah 

phis HCl 

(Nucleotides do not move in any of 

— HCl 

these solvents) 


ic acid — Amm. 

Adenylic acid cytodylic acid and Uridyl i^ 

Vischer, ei ah •' 

yrate pH 3*6 

acid plus Guanylic acid 

Hotchkiss 

ol— NH^ 

Cytosine, Urasil, Adenine, Thymine, 
Cylidine, Guanosine and Thymidine 

-10% Urea 

Adenine, Guanine, Uracil, Cytosine, 
Thymine and corresponding nucleosides 

Carter " 

citrate pH 3*6 amyl alcohol .. 

pH 9*6 

Separates nucleotides 

do 

)ihydrogen phosphate — /so amyl 
-hoi 

’• 


. Hydrogen Phosphate — /so 

1 alcohol 

>» 


lihydrogen Phosphate— amyl 
hoi 

- 

Markham and Smith 

anol — HCl— H^O 

Adenine and guanine and pyrimidine 

nucleotides 



search for micro-analytical methods of the constituent, entails the elution o! 
Letermination of the nucleic acid const!- purines, pyrimidines and nucleosides from suc- 
we have explored the possibility of cessive areas of the papyrogram developed 
g the papyrographic method^- ^ pursued with butanol and a determination of the ultra- 
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violet absorption of the eluates from these 
areas. Carter^ has evolved a technique for 
resolving mixtures of purines, pyrimidines, 
nucleosides and nucleotides of yeast nucleic 
acid with solvents indicated in Table 1. A special 
feature of his papyrographic technique, involves 
the employment of a two-layered solvent system 
where the filter-paper is introduced so as to 
pass through both the phases. He locates these 
compounds on the papyrograms by ultra-violet 
fluorescence, thus eliminating the necessity of 
having guide strips. Markham and Smith'^ 
have developed a photographic technique based 
on the characteristic absorption of these com- 
pounds in the ultra-violet (253-7 and 265 

A careful study of Table I reveal that among 
the immiscible alcohols, butyl and iso-amyl 
have been used. Miscible alcohols have not 
so far, been used as developing solvents for 
papyrographic separations. N-propanol — 0-5 
N HCl has, however, been used for the sepa- 
ration of the constituents on a starch column. 
In our present study, an attempt has been made 
to compare the relative merits of several sol- 
vent mixtures. 

Experimental 

Inverted bell jars (14 cm. X 26 cm.) with 
ground edges securely covered with ground 
glass discs with vaseline, were used as deve- 
loping vessels. The solvent mixture (30 ml.) 
was placed at the bottom in a separate (8 cm.) 
petri-dish. Filter-paper (Whatman No. 1) 
(10 cm. X 20 cm.) carried 5 spots. Four of them 
consist of 0-01 ml. of a 1% solution of ade- 
nine sulphate (GBI), guanine (BDH), uracil 
(GBI) and xanthine (GBI), prepared accord- 
ing to the methods given by Gyorgi.i^ The fifth 
spot represented a mixture of the above con- 
stituents. 

The solvent systems employed are: (1) 2:1 
ethanol 0-5 N HCl; (2) ethanol in ammonia 
atmosphere; (3) 2:1 propanol — 0*5 N HCl; 
(4) propanol in ammonia atmosphere; (5) 
butanol — 5 per cent, aqueous urea; (6) butanol 
in ammonia atmosphere; (7) iso-amyl alcohol — 
ammonium citrate (two-layer system); (8) Iso- 
butyric acid-ammonium isobutyrate at pH 3-6- 
3*7. The spotted filter-paper placed in the 
vessel attained equilibrium with the vapour- 
phase of the solvent mixture; filter-papers were 
then lowered into the petri-dish containing the 
developing solvent. The tim.e taken for develop- 
ing the papyrogram usually takes about 4 hours, 
at the room temperature (24 to 25° C.). The 
filter -pa per was then air dried and printed 
photographically over Ilford document paper 
50^ employing the ultra-violet radiation as 


recommended by Markham, et aZ., with slight 
modifications. The position of the constituents 
were located on the print as white spots against 
a black background. The Rp values were de- 
termined in the usual way. The Rp values 
obtained by us are given in Table II along with 
the values repored by others in brackets. 

Table II 


d Solvent .system ‘c § 15 

2 employed I = | 


1 

2 : 1 Ethanol — Ft Cl 

0-59 

0-44 

0*75 

0*0 

2 

Ethanol— NH 3 

0.G5 

0-54 

0.72 

0*61 

3 

Propanol — HCl 

0-46 

0*30 

0-66 

0*0 

4 

Propanol — NH.-; 

0-67 

0*4o 

0-69 

0-52 

5 

Butanol — 5 Urea 

0-08 

0*12 

0*34 

0*0 



(o-il) 

( 0 - 0 .iJ 

(0-Z5) 

( 0 - 12 ) 

6 

Butanol — Ammonia 

0-41 

0*1 

0-27 

0-16 

7 

Iso amyl — Am. citrate 

0-63 

0-0 

0-81 

0-0 



(0-69) 

(0-50) 

(0-72) (0-52) 

8 

Iso butyric acid — Am. 

0-93 

0-70 

0-70 

0-65 


Iso butyrate pH 3 6 






Discussion 




From Table II it can be seen that, of all the 
solvent systems employed, ethyl alc6hol-0-5N- 
HCl 2 : 1 is advantageous over others since, 
better and more discrete separations of the 3 
constituents out of the 4 contained in the mix- 
ture, have been secured (see Fig. 1). Further, 
ethanol is readily available and is less expen- 
sive. Equally good separations are obtained 
with mixtures of n-propanol-HCl (2: 1). 
Among other solvent systems studied, the Rp 
values of a pair of the four constituents em- 
ployed as a mixture overlap each other, result- 
ing in inefficient separations. If the solvent 
system is too acidic, xanthine (alkaline soluble) 
gives a streak. If the solvent system is made 
alkaline by creating an atmosphere of ammonia, 
the acid-soluble guanine streaks. Isobutyric 
acids — ammonium isobutyrate at pH 3*6 to 3-7, 
is the recommended solvent^^ for separating 
nucleotides. We have used this solvent mixture 
for separating the bases, because, it is neces- 
sary to determine the positions occupied by the 
various constituents when a mixture of nucleo- 
tides and bases are encountered. 

Our studies are confined only to the three 
bases, ordinarily occurring- in nucleic acids. 
Xanthine, however, has been included. Cyto- 
sine, thymine and the related nucleosides and 
nucleotides have not been readily available for 
our work. We have, however, attempted a 
separation of a nucleotide mixture obtained 
from a baryta hydrolysate^^ of yeast nucleic 
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A — Adenine 
G— -Guanine 
U— Uiacil 
X— Xanthine 


fig. 1 Fjg. 2 

((?) Iso butyric* Am. butyrate. 

Three spots in the descend- 
ing order are adenylic, cyti- 
dylic and(giianylic & uridylic. 
{/t) Devoloped in Ethanol-Hcl. 


acid (BDH). Papyrograms developed with 
solvent mixtures of ethanol and isobutyric acid 
are reproduced (Fig. 2), While we are unable 
to characterise the different constituents on the 
papyrogram without the reference spots, the 
results, however, suggest the possibility of 
securing better separations of the nucleotides 
on longer strips with suitably buffered ethanol 
mixtures. Work in this direction is now in 
progress. 

Our thanks are due to Prof. M. S. Thacker, 
the Director, for his kind and continued inte- 
rest, and to the Council of Scientific and Indus- 
trial Research for their generous financial aid. 
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SOIL CONSERVATION— A VITAL NEED OP THE NATION 


A SAMPLE survey conducted in 1950 in cer- 
tain parts of Bombay reveals that 71 per 
cent, of the land has been denuded partially or 
totalWj of which 32 per cent, is wholly unfit 
for crops. The danger is on the increase and it 
is imperative that immediate steps be taken 
to conserve our soil. 

The three guiding factors for conservative 
farming on level land are: (1) building up of 
soil structure; (2) improvement in soil perme- 
ability; and (3) provision of crop cover during 
the period of heavy showers. 

Measures for mechanical means of erosion 
control involve a careful study of soil profiles, 
soil permeability and run-off and field trials to 
determine, suitable types of terraces for diffe- 
rent soil zones, terrace spacing, types of waste 
weirs, etc. 

In areas of low and uncertain rainfall, the major 
problems associated with dry farming are: 
(1) selection of crops; (2) moisture conserva- 
tion; (3) improving soil texture by rotations, 
tillage and fallows; and (4) supplying deficien- 
cies of plant food by manuring. The needs of 

* Abstract o£ Presidential Address, by Dr. J . K. Basu, 
Ph.D., F.N.I., to the Section of Agricultural Science.s, 
during the 38th Session of the Indian Science Congress, 

1961. 


the soil under each of these should be care- 
fully worked out for each zone. 

The most common features of deterioration 
in irrigated soils are water -logging, salinity, 
loss of soil structure aiid fertility constituents 
and adverse microbiological conditions. Well 
planned soil studie.s based on a correct classi- 
Ji cation of the soils and a thorough understand- 
ing of their nature are an essential prerequisite 
for the conservation of the soil fertility over a 
long period by proper adjustment of water, 
manure and crop rotations. The genetic method 
of soil classification based on the e<ntire soil 
profile as the unit of study and other associated 
experiments, that are being followed, in Bom- 
bay, is worth a detailed study in this connection. 

Among unproductive soils, the saline soils 
deserve a special and detailed study, as the 
potentialities of obtaining good crops after these 
soils have been properly reclaimed have been 
amply demonstrated. These may be naturally 
occurring saline soils in dry areas or soils 
rendered saline by irrigation. In the Bombay 
State successful reclamation methods have been 
worked out both under irrigation and dry cul- 
tivation and proper crop husbandry recom- 
mended for right land utilisation. 

B. Dasappa. 
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THE ROLE OF SALIENTIA INHUMAN 

I N an exceedingly fascinating address, 
Dr. Bliaduri described the utilization of 
frogs and toads as test animals in the deter- 
mination of early human and mammalian pre- 
gnancieSi Since clinical tests alone are not 
satisfactory in early pregnancy diagnosis, it 
could be made more accurate if supplemented 
with laboratory biological determinations. 
Aschheim-Zondek test was the earliest to be 
proposed and a modification of this by Freed- 
man utilizing isolated virgin female rabbits was 
in vogue till recently when the female Xenopus 
test became another tool in the hands of 
gynecologists. 

It was Galli Mainini who initiated the use 
of male toads as test animals and since then, 
a large amount of literature has grown on the 
use of this animal for diagnosing early pre- 
gnancy. According to Dr. Bhaduri, the tech- 
nique consists in injecting 1 to 10 c.c. of urine 
from a woman suspected of pregnancy into the 
dorsolateral lymph space of a male toad (Bufo) 
whose urine has been previously declared by 
microscopic examination to be sperm-free. 
After a lapse of h.alf an hour, the urine of the 
toad, either taken out by a catheter or made 

* Abstract of Presidential Address, by Prof, J. L. 
Bhaduri to the Zoology Section of the Indian Science 
congress, 1951. 

PLANNING FOR 

I N his Presidential Address to the Engineer- 
ing and Metallurgy Sectioxi, Indian Science 
Congress, 1951 Session, Prof, M. S. Thacker 
observed that the execution of the power pro- 
jects and the starting of industries will necessi- 
tate the provision of technically trained 
personnel in large numbers. A beginning to 
meet this demand has ali’eady been made in the 
establishment of four National Laboratories in 
the proposed chain of eleven ones, and start- 
ing of higher technological institutes under 
the dynamic leadership of the Prime Minister 
and thte able guidance of Sir Shanti Swaroop 
Bhatnagar. During the initial stages, close 
collaboration with foreign technical experts 
wdll be necessary, but it is important that initi- 
ative in all schemes should invariably be in 
the hands of the local personnel. Designs of 
these projects should be such, as to make maxi- 
mum use of local labour and materials. 

Institutions like the Indian Institute of 
Science where such work is already being done 
should be encouraged by giving furthter large 
grants. Research in Power Engineering, Hy- 
draulic Machines Design, etc., are essential if 
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AND MAMMALIAN PREGNANCY TESTS* 
to void by gentle coaxing, is examined micro- 
scopically. The presence of sperms, dead or 
alive, motile or otherwise would indicate a 
positive reaction. A confirmation of this may 
be made again. Should the result be negative, 
the injection may be repeated a second time 
and the urine examined. The gonadotropic 
harmone present in the pregnant human (or 
mammalian urine) causes the sperms to 
be produced in the frogs and toads. 

The author has used toxic urine with definite 
results and he has also pointed out that side by 
side using urine, serum has been tried by 
various workers but the former has certain 
advantages. 

It is interesting to note that in pathological 
cases, the author points out that both positive 
and negative reactions result; in a case which 
yielded a negative result, it was discovered 
that the patient aborted three days later. 
Therefore, it would be worthwhile for the phy- 
sician to correlate his clinical data with this 
simple biological test. 

Faeces of pregnant females and of farm ani- 
mals have also been successfully used. It is 
hoped that the frogs and toads which are 
already martyrs to biological sciences may be- 
come more so in view of the recent discoveries 
in endocrinology. 

L. S. R. 

PROSPERITY 

the multi-purpose projects are to succeed. 
There should be perfect co-ordination of acti- 
vities between research and the field executive. 

Planning for power and irrigation on such a 
large scale, presupposes an overall plan to in- 
tegrate with these other activities to ensure a 
well-balanced programme of development. The 
constitution of a National Planning Commission 
is a step in the right direction. As the chain 
of projects is under way, it is essential to carry 
out periodical surveys to obtain an overall pic- 
tiu’e of progress achieved and to be achieved. 

The basic ideas which make possible indus- 
trial advancement come out of scientific disco- 
very or creative activity. If the contributions 
of research were to be reduced, the industries 
would tend to freeze into a particular pattern 
and ere long become moulded. 

It is up to th'e scientists and enginers of 
present-day India, to show to the world that 
they can, by their efforts, build up a new India, 
which the other countries of the world will 
look up to. 

N. S. G, 
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NEAR U. V. ABSORPTION OF PARA- 
CHLORO-PHENOL 

In the region 2920A-2680A, about thirty ab- 
sorption bands have been recorded due to the 
disubstituted benzene molecule, para-chloro- 
phenol in its vapour state. The region of absorp- 
tion is in general agreement with that observed 
by Purvis and McCleland.^ Assuming the elec- 
tronic transition to be an allowed one, the 
vibrational analysis of the bands could be car- 
ried out with the 0—0 band located at 2871*0, 
34820 and in terms of eight upper state vibra- 
tional frequencies; 135, 170, 346, 795, 960, 1053, 
1212 and 1450 cm.-^ 

Comparison of these with the upper state 
vibrational energies of ortho-chloro-phenol,- 
and also with those of phenol,*'^ hydroquinone, 
resorcinol, catechol,^ ortho-, meta-, para- 
cresols,’"* indicated that the frequency of about 
800 cm.-i, found in these spectra, has to be asso- 
ciated with the C— OH vibration as was first 
remarked by Sreeramamurty.''* In para-ohloro- 
phenol, the band representing the 795 cm.-^ 
vibration is the strongest (next to 0—0) while 
in the case of ortho-chloro-phenol the 953 cm.-i 
carbon vibration is very strong, 


Bands occuiTing displaced to the red side of 
the 0—0 by approximately 176 cm.-i and 407 
cm.-i probably represent vibrations in the 
lower state. A difference frequency of about 
25 cm.-i was also detected. 

Full details of the work will be published in 
the Proceedings of the National Institute of 
Sciences of India. The author is indebted to 
Prof. K. R. Rao for his interest in the work. 
Andhra University, C. Ramasastry. 

Waltair, 

December 27, 1950. 


1. Purvis and McCleland, /. C/iem. Soc., 1913, 103, 
1088.'72. Ramasastry, P?'oc. Nat. Inst. Set. India 
in'press. 3. Matsen, F. A., et al., / Chem. Phys., 1945, 
13, 309. 4. Carl A. Beck, Ibid., 1950, 18, 1135. 5. 
Sreeramamurty, Proc. P/ty. Soc. London, 1950. Com- 
municated. 


ON THICKNESS LINES IN RELATION 
TO THE ONSET AND MOVEMENT OF 
COLD WAVES IN WESTERN PAKISTAN 
AND NORTHERN AND CENTRAL 
INDIA DURING WINTER 
PetterssenI hjas shown from theoretical con- 
siderations that southerly thermal winds in 
advance of a sea-level anticyclone or wedge of 
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high pressure will cause an acceleration in the 
eastward movement of the high pressure system. 
This conclusion is based on the assumption 
that (1) the transport term in the height 
(pressure) tendency equation can be neglected 
and (2) the divergence term in the tendency 
equation is mainly due to the geostrophic 
thermal wind contribution. In order to test 
the usefulness of this rule in day-to-day fore- 
casting, the present writer has made a detailed 
study of two well-marked high pressure systems 
which rapidly moved across Western Pakistan 
and Northern and Central India during the fol- 
lowing two periods: (1) 8th to 11th Februaiy, 
1950; (2) 9th to 11th February, 1951. 

In the above spells, (a) in advance of 
the 12 GMT sea-level seasonal high on each of 
the days, the thickness lines on the 1500 GMT 
700 mb. cHart (drawn on the basis of the radio- 
sonde data over India and the neighbouring 
countries and the thermal winds computed 
from the vector wind shear between the 1000 
and 700 mb. levels) ran from south-southwest 
to north-northeast; (h) during the 24 hours 
subsequent to the 12 GMT chart on each of the 
days, there was a rapid eastward movement of 
a wedge of high pressure and of the 24 hours 
positive isallobars' across Western Pakistan and 
Northen and Central India; (c) the rapid 
movement of the wedge of high pressure caused 
a progressive eastward surge of extra-tropical 
continental air into Western Pakistan and 
Northern and Central India and a marked cold 
spell in these regions. In the spell of 8th-llth 
February, 1950, sudden and very large di'ops in 
minimum temperature amounting to as much as 
20° -30° F. occurred in 24 hours in Rajasthan, 
Madhya Bharat and north Madhya Pradesh. 

It is interesting to note that (a) the hori- 
zontal pressure gradient at sea-level in the 
region of the thermal winds in both the 
above cases, was generally weak and, there- 
fore, the transport term in the tendency 
equation could be neglected, at least as a first 
approximation; (b) the region studied lay be- 
tween 21° N. and 35° N. The isobaric-mean 
wind between 1000 and 700 mb. in this region 
did not also exceed 30-40 knots- almost on all 
the days. It would therefore be justifiable to 
assume that the thermal wind represented the 
major portion*'^ of the vector wind shear between 
1000 and 700 mb. It may also be pointed out 
that the well-known mean meridional cross- 
sections prepared by Hess*^ and reproduced by 
Rossby^ are based on the assumption that the 
geostrophic wind equations can be considered to 
be valid upto about 12° ]S[, R. A. S. Ratcliff 
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has also very recently reported thiat thermal 
winds computed from the vertical wind shear 
(as has been done by the present writer) shows 
reasonable agreement with geostrophic value.s 
even at latitude 10° N. in the Indian area; 
(c) the periods studied were during winter 
when the pressure systems which affect West- 
ern Pakistan and Northern and Central India 
resemble those of middle latitudes. 

It is realised that no broad generalisation 
can be made on the study of these two cold 
spells only. Nevertheless, the fact that the con- 
clusions drawn from Petterssen’s rule agree 
very well with the observed facts in these two 
typical cases, would seem to suggest that the 
run of the thickness lines in relation to the posi- 
tion of the sea-level high can be used as an 
additional factor in forecasting the rapid onset 
and movement of cold waves across Western 
Pakistan and Northern and Central India in 
winter. 

Fuller details of this investigation toge- 
ther with the daily sea-level charts and thick- 
ness patterns during these spells, will be 
published elsewhere. 

Meteorological Office, C. Ramaswamy. 

Poona 5, 

February 23, 1951. 


1. Petterssen, Qiiart. Jour, of Ro)fal Met. Soc.., 1945, 
71 , 56-73. 2. — , Synoptic Droisions Technical Memo- 

randum No. 78. Meteorological Office, Air Ministry, 
1944, 8. 3. Joseph Vederman, Bnll. Amer. Met. Soc.^ 
November 1946, 27 , 532-36. 4. Seymour, L. Hess, 

Jonr. Afet., Dec, 1948, 5 , No. 6, 293-300. 5. Rossby, 
C. G., Atmospheres of the Earth and Plafiets, University 
of Chicago Press, 1940, 16-48. 6. R. A. S. Ratcliffe, 

Upper Air Analysis and Tropical Forecasting., London 
Meteorological Office. Aletcorological Reports^ 1950, No. 8. 


CHROMATOGRAPHIC SEPARATION OP 
VAT DYES 

In a previous communication methods for the 
chromatographic separation of water-soluble 
dyes of the acid, basic and direct cotton classes 
were outlined,^ and procedures for the 
separation of vat dyes have now been deve- 
loped. A generally applicable method is to 
vat the mixture of dyes with aqueous tetraethy- 
lenepentamine, NH. (CH.CHoNH) .^CHXH,NH.,, 
and sodium hydrosulphite, carry out the 
aqueous tetraethylenepentamine containing a 
(80 mesh), and develop the chromatogram with 
aqueous tetraethylenepentamine containing a 
little hydrosulphite. One part of thie organic 
solvent and four parts of water are employed 
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both for adsorption and development. A clear 
and remarkably stable vat is obtained when a 
vat dye is made into a paste with tetraethylene- 
pentamine and treated withl aqueous hydro- 
sulphite solution at room temperature (23-30'"). 
Employing these conditions, the following mix- 
tures have been separated; the dyes in each 
mixture are mentioned in the order of increas- 
ing ad&orbability, the last dye being at the top 
of the column: (1) Caledon Gold Orange G 
and dibenzanthrone; (2) Caledon Yellow 3G 
and Caledon Brilliant Purple 4R; (3) Caledon 
Yellow 3G, Caledon Jade Green, Caledon Red 
BNS and dibenzanthrone. Diethylenetriamine 
and triethyle.ietetramine are less satisfactory 
than tetraethylenepentamine; morpholine and 
ethiylenediamine have more limited scope, and 
can only be used for the separation of pairs of 
dyes which differ widely in their substantivity 
to cellulose (e.g,, Caledon Yellow 3G and Cale- 
don Brilliant Purple 4R). n-Butylamine, which 
has been recommended as an effective solvent 
in conjunction with hydrosulphite for stripping 
vat dyes, 2 gives a clear vat in the absence of 
caustic soda, but n-butylamine is less effective 
than tetraethylenepentamine in separating 
a mixture of vat dyes by chromatography on 
a cellulose column. 

Brown''^ has described a method of adsorp- 
tion separation on paper which he used for 
separating green leaf pigments from a carbon 
disulphide solution. A sheet of paper is placed 
between two glass plates (e.g., 6 inches square). 
The cover plate has a small hole (3/16 or 1/4") 
at the centre. A solution of the mixture is 
added dr op wise through the hole, followed by 
the solvent; the components travel outwards 
in concentric zones, and clear separation of 
certain mixtures can be effected in this man- 
ner. Brown’s technique can be applied to vat 
dyes by using aqueous tetraethylenepentamine 
and hydrosulphite, both for vatting and deve- 
lopment. The only disadvantage of the filter- 
paper and glass plate technique is that an outer 
yellow band of tetraethylenepentamine ap- 
pears w>hen the filter-paper is dried. 

The procedure we have described for the 
separation of direct dyes on cellulose acetate, 
nylon or vinyon^ can be modified for applica- 
tion to vat dyes. A suitable fabric is Lumite, 
which is woven from Saran of filament dia- 
meter 0-008" and mesh construction 120 X 56. 
The fabric is activated by immersing in dio- 
xane at 50“ for one hour, rinsing with satu- 
rated sodium cl^loride solution, and ^trying; the 


fabric shrinks and the natural yellow colour 
is bleached. When a few drops of a solution 
of a mixture of vat dyes (e.g., Caledon Red 
X5B and Caledon Jade Green) in concentrated 
sulphuric acid are placed on the fabric, fol- 
lowed by a few drops of the acid, separation 
takes place. 

It has been claimed that vat dyes in nitro- 
benzene solution can be separated on alumina,-^ 
but most vat dyes are insoluble or very spar- 
ingly soluble in nitrobenzene (and other organic 
solvents) in the cold. Conflicting statement? 
on the separability of alkaline vats on alumina 
have been made.-*---''-^' Vat dyes reduced by 
aqueous caustic soda and hydrosulphite have 
been chromatographed on columns of bleached 
sawdust or disintegrated cotton; the chromato- 
gram was then developed in the colours of the 
oxidized dyes by means of potassium ferricya- 
nidc solution.^ The rate of flow through paper 
pulp was found to be too slow.^ In our expe- 
rience it is only a mixture of dyes of widely 
different substantivity to cellulose (e.g., a-ben- 
zamidoanthraquinone and dibenzanthrone) that 
can be separated by this method. A mixture 
of dyes such as Caledon Jade Green and diben- 
zanthrone does not undergo clear separation 
from an aqueous caustic soda — ^hydrosulphite 
solution on filter-paper. Even in the former 
case we have observed that the addition of 
ethanol or pyridine is useful, since it stabilizes 
the vat and cuts down the substantivity. By 
the addition of an equal volume of pyridine to 
the aqueous caustic soda-hydrosulphite vat and 
by using a 1 : 1 mixture of water and pyridine 
containing caustic soda and hydrosulphite for 
development, the following mixtures have been 
separated on filter-paper by the glass plate 
technique; the dyes are mentioned in the order 
of increasing adsorbability; (1) Caledon Jade 
Green and dibenzanthrone; (2) Caledon Yel- 
low 3G and dibenzanthrone; (3) Caledon Gold 
Orange G and Caledon Brilliant Purple 4R. A 
slight modification by adsorbing from aqueous 
alkaline hydrosulphite solution and developing 
with a 1 : 1 mixture of water and pyridine con- 
taining caustic soda and hydrosulphlite is useful 
for the separation of certain mixtures (e.g., 
Caledon Red BN and Caledon Gold Orange GV 
We are indebted to the Council of Scientific 
and Industrial Research for the award of a 
Fellowship to one of us, to Dr. R. V. Bhat of 
the Forest Research Institute, Dehra Dun, for 
preparing cellulose powder, and to the Dow’^ 
Chemical Cq* Chicopee Manufacturing; 
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Corporation of U.S.A. for the supply of 
Lumite. 

Dept, of Chem. Tech., N. R. Rao. 

Univ. of Bombay, K. H. Shah. 

Bombay 19, K. Venkataraman. 

February 7, 1951. 


1. Rao, Shah and Venkataraman, C 2 £?'r. Sti.^ 1950, 19 , 
149. 2. Mathewsoii, Am. Dyestuffs Reptr., 194S, 37, 709 ; 
and earlier leference.s cited in this paper. 3. Brown, 
A-atun\ 1939, 143, 377. 4. Johnson, quoted by 

Vicker-staff , The Physical Chemistiy of Dyeiny, p. 27. 
Oliver and Boyd, I.ondon, 1950. 5. Fox, Vat Dyestuffs 
and Vat Dyei7ig, Chapman and Hall, Condon, 1946. 
6. Bilik, h\rcosti Tekhnih, 1936, No. 42-3, 42. 


COLOURATION OF HYDROGENATED 
FATS WITH CHLOROPHYLL TO 
PREVENT ADULTERATION OF GHEE 

With a view to preventing adulteration of 
ghiee with hydrogenated fats, the colouration of 
the latter with a number of organic colouring 
matters has becii tried, but none of them has 
been considered to be suitable for one reason 
or other. It has now been found that chloro- 
phyll can be satisfactorily used for colouring 
hydrogenated fats so as to prevent their use 
as adulterants of ghee. In actual practice, it 
is not necessary to use the chemically pure 
pigment, the total chlorophyll extract serving 
the purpose amply well. It is found that the 
use of 1 lb. of the pigment for every 1,000 lbs. 
of fat imparts a pleasant yellowish-green colour 
giving 30 yellow and 4 blue in a Lovibond 
Tintometer in. a yj cm. cell. 

Chlorophyll is available in any quantity and is 
perfectly edible. Besides not being harmful it 
is stated to act as an oxidation catalyst in the 
metabolic processes of the human body, being 
the “life-giving substance (which) is probably 
the answer to the prayer for prolonging the 
useful span of life.”i It has the further advan- 
tage of being easily detected by the red 
fluorescence ' of the melted fat in sunlight or 
more promiinently in the ultraviolet light. A 
suitable source for the extraction of the pig- 
ment is the leaves of the common vegetable 
plant Spin'acia 'oleracea Linn. (Spinach or 
Palak) which gives 5 per cent, of the crude 
pigment from the dry leaves • (8 per cent, 
moisture). Other convenient sources are the 
leaves of the forest plants, Urtica -parviflora 
Roxb. (Indian Stinging Nettle) and Cleroden- 
dron infortunatum Gaertn. which give 3-5 per 
cent; of the pigment. From these materials 
the pigment is easily extractable by the method 
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of Willstatter and Stoll- using 80 per cent. 
acetone or 90 per cent, alcohol. * 

A sample of the fat coloured with chlorophyll 
cannot be used for adulteration, since its pre- 
sence in ghee in as low a quantity as 10 per 
cent, can be easily detected by the marked 
greenish tinge. Any attempt to decolourise the 
“chlorophyllised fat” by heat or exposure to 
sunlight with a view to using it as an adulte- 
rant will not be successful, since the sample 
does not get completely decolourised but be- 
comes only discoloured and exhibits a marked 
deep red fluorescence in ultraviolet light or 
even sunlight. Also such samples very readily 
respond to a microchemical test-'^ for magne- 
sium which is present in the chlorophyll 
molecule. By this test it is possible to detect 
chlorophyllised vanaspati even to the extent of 
1 per cent, in pure ghee. Although chlorophyll, 
like any other pigment, is almost completely 
removed by treatment with animal charcoal or 
Fuller’s earth, yet even the little that remains 
in the fat clearly responds to the fluorescence 
test. Further such treatment is too difficult 
and costly to be practised profitably on a large 
scale. 

Forest Res. Inst., S. V. Puntambekar. 

Dehra Dun, P. Ramachandra Rao. 

December 26, 1950. 


1. Berkmann, S. and Berkmann, B., Chemurytic Digest, 
1948, 7 ( 4 ,), 8; Econmiic Botany, 1948, 2 , 362. 
2. Willstatter, R. and Stoll, A., Untersuchungen uber 
chlorophyll, Berlin, 1913. 3. Kolthoff, 1. M. , Chem. 

Weekblad, 1927, 24 , 254 ; Biochem. Zeitung, 1927, 195 , 334 ; 
Analyst, 1927, 52, 430. 


ROT OF MANGIFERA INDICA LINN. 

CAUSED BY ASPERGILLUS 

Our attention was drawn towards lesions on 
mangoes observed year after year in several 
orchards in Lucknow and other districts. 
About 25 per cent, of the crop of the varieties, 
Dasehri, Amin, Mohanbhog, Tukhmi, Khajli, 
Gola and ’ Safeda, are usually affected; the 
last two are particularly susceptible. 

The first external symptom is a yellowing of 
the region. Then some irregular, hazy, grey- 
ish spots appear which coalesce to form a 
dark-brown or black spot, 1-1^ cm. in dia- 
meter. Usually the basal part of the fruit is 
affected but cases have been observed where 
other regions have been involved. Rarely it 
may be lateral but it hlas never been found at 
the tip (Fig. I). In advanced cases the lesion 
shows a depression and softening of the meso- 
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carp while the remaining portion is quite 
hard. When the disease occurs at the stalk 
end, there is a premature falling of the fruits. 



Fig. 1. i A Diseased Fruit of the.Safeda variety 

A transverse section of the diseased portion 
showed that the epicarp, mesocarp and the 
endocarp were affected. Besides softening 
into a pulpy mass the mesocarp assumed a 
brown colour and showed the presence of 
hypih,ae and spores under the microscope. 
Hyphae are present in the cells of the stalk 
upto approximately 4" from the point of 
attachment. 

Isolations were made from the infected tis- 
sues under sterile conditions and almost in- 
variably, uncontaminated growth of Aspergillus, 
identified as A. niger, was observed. Fruits 
of different varieties on trees were inoculated 
after the method devised by M. Kayi by put- 
ting the inoculum on the injured surface and 
covering it with sterile paraffin wax. It was 
found possible to reproduce the normal lesions. 
A fungus morphologically alike was reisolated 
from the experimental fruits. 

It remains to be seen how the fungus enters 
the fruit. Most likely ' it enters through a 
wound caused by the crawling of insects or 
by pecking of birds from where the hyphae 
traverse into the stalk region. 

Das Gupta and Bhatt^ have reported latent 
infection of mangoes by Aspergillus spp. in- 
cluding A. niger causing rots during storage. 
As far as known to the authors this is the first 
record of the disease in Nature. 

Botany Department, G. S. Verma. 

University of Lucknow, M. Kamal. 

August 25, 1950. 


1. ScL Proc. Roy. Duhl. Soc., 1926, 18» 14, 169-84. 
2. /. /. B, S., 1946, 25, 4, 187-203. 


HORMONE INDUCED PARTHENO- 

CARPY IN HIBISCUS ESCULENTUM 
AND SOLANUM MELONGENA 
Two techniques for the application of hormones 
have been followed, viz., (a) spraying, and 
(b) hormone paste. 

Hibiscus esculentum . — The fruits under study 
were at the pre-anthesis, anthesis, and post- 
anthesis stages. The selected flowers were 
emasculated and the stigma removed. In those 
cases which were sprayed with 0*01% methyl 
naphthoxy acetate, 4 times at intervals of 24 
hours, the fruits dropped off soon after setting. 
Therefore, in the subsequent experiments the 
flowers were sprayed only once. 

The experimental findings are given below: 

Pre-anthesis . — Sprayings with 0-5% Indole 
butyric acid, 0-01% methyl naphthoxy acetate 
and 0*1% chlorophenoxy acetic acid showed en- 
tirely seedless development of the fruit. The 
fruits attained almost the normal size. In the 
case of Indole butyric acid, however, the fruits 
were less fibrous and remained green for a 
long time [Fig. 1 (B)]. 



Fig. 1 


Application of hormones at Pre-anthesis stage. 

(A) 0*25% 2 4 dichloropheno.xy acetic acid applied 
as paste. 

(B) 0'5% Indole batyric acid applied as spray. 

(C) 0«25% Indole butyric acid plus B-naphthoxy 
acetic acid applied as paste. 

The hormone paste was applied on the cut 
end of the style withi a dissecting needle with- 
out smearing it round the ovary wall, which 
was foxmd to damage the fruit. 

The application of a-naphthalene acetic acid 
as paste in all concentrations, viz., 0-05 to 1% 
resulted in the dropping-off of the fruit at an 
early stage. 0-1% of /^-naphthoxy acetic acid, 
0*05% and 0-1% chlorophenoxy acetic acid, 
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0*25% 2 : 4-dichlorophenoxy acetic acid and 
O' 25% Indole butyric acid plus ^j-napbthoxy 
acetic acid give satisfactory results, and resulted 
in the development of the fruits [Figs. 1 (A, C) 
and 2 (Bl]. All these fruits, however, remain- 
ed slightly smaller than the control. 



Fig. 2 


(A) Control 

(B) 0*1% B-naphtho.Ky acetic acid applied as paste at 
peranthesis stage. 

Anthesis . — The same concentration of hor- 
mones was given as earlier. The results show 
that the fruits developed were of the same 
size as the control and larger than the fruits 
treated at th >2 pre-anthesis stage. It was also 
noticed that some fruits were partly seeded. 
Some of these seeds were of normal size. It 
is presumed th.at in some cases fertilization 
must have taken place before emasculation, re- 
sulting in partial seed formation. 

There was one significant point of difference 
between the anthesis and pre-anthesis stages, 
viz., whereas in the latter case, a-naphthalene 
acetic acid in all concentrations had harmful 
effect, in the former case 0-1% and 0*2% pro- 
duced the same effect as those with the other 
chemicals mentioned. 

Post~anthesis. — ^Th,e work on post-anthesis 
was not connected with the production of seed- 
less fruit but was mainly directed to find out 
the sizes of the fruit. It was noticed that after 
the application of 0*1% and 0-2% a-naphtha- 
lene acetic acid, 0-05% and 0*1% chlorophe- 
noxy acetic acid and 0*25% 2:4-dichlrophenoxy 
acetic acid the sizes of the fruits developed to 
a greater extent than the control. 

With regard to the sizes of the fruit, Gustaf- 
soni (1939) has expressed the view that in the 
case of tomatoes the difference in size must 
be due to the smaller cells in the parthienocarpic 
fruits than in the seeded fruits. Our experi- 


ment supports Gustafson’s view indirectly. If 
we assimie that cell expansion is brought about 
by the agency of auxin from pollen as also by 
the specific chemical hormones applied, then at 
the post-anthesis stage the fruits will receive 
a larger dose of the mixed hormones resulting 
in bigger-sized fruits. At the anthesis stage 
the fruits were of normal size, this may be due 
to the cumulative effects of (a) hormones ap- 
plied to the flower, and (b) the auxins supplied 
to a limited extent by fertilization of a limited 
number of ovules. The smaller-sized fruits, 
at the pre-anthesis hormone-treated fruits, 
show that the development of the ovary de- 
pended entirely upon the chemical hormones 
applied. If the quantity of auxin present is 
responsible for the size, it would seem possible 
to increase the size of the parthenocarpic 
fruits by supplying them with more auxin. 
Methods for doing this will have to be deve- 
loped as it is not sufficient merely to smear 
more hormone paste on fruits, which may be 
injurious. 

Solarium melongena. — In the case of 5. me- 
longena, the investigation was carried out only 
at the pre-anthesis stage, the bud being sub- 
jected to the same hormone treatment as in the 
previous case. 

The buds were sprayed with 0*01% and 
0-001% methyl naphthoxy acetate. Thie hor- 
mone paste used was 0-2% a-naphthalene 
acetic acid. The fruits so produced were seed- 
less. Besides, their bases were broader, cir- 
cular, and tapering sharply towards the apex. 

Further work is in progress. 

Shri Ranjan. 

Miss Ravinder Kaur. 

Dept, of Botany, 

University of Allahabad, 

September 16, 1950. 

1. Gustafson, F. G., “ Parthenocarpic and normal 
fruits compared as to percentage of setting and size/’ 
Betanical Gazette, 1940, 280-86. 2. — , Auxin distribu- 

tion in fruits and its significance in fruit development/’ 
Atnerican Journal of Botany, 1939, 189-93. 3. — , and 

Ploughtaling, H. B., “ Relation between fruit size and 
food supply in the tomato,” Plant Physiology, 1939, 321- 
32. 4. Mac.A.rthur, J. W., an 1 Buttler, L., “ Size in- 

heritance and geometric processes in the tomato fruit,” 
Genetics, 1938, 253-68. 

CHROMOSOME NUMBER AND 
MORPHOLOGY IN PKYSkLlS 
According to Darlington and Janaki Ammal,i 
the species of Physalis are all diploids with 24 
somatic chroniosomes excepting P. minima 
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which has 2n ■= 48; but counts by different 
authors differ. For example, in P. peruviana 
and P. angulata besides the diploid number, 
2n z=: 48 has been reported by Vilmorin and 
Simonet-^ and Yamamoto and Sakai. Later, 
2n = 48 in P. puhescens also was reported by 
Tokunaga.-^ Such differences in chromosome 
number give indication of polyploid forms 
existing within some of the species. With this 
idea the present author undertook a revised 
cytological study of some of the species. The 
important observation are described below: 

For examination of the somatic chromosomes, 
root tip sections were obtained from P. peru- 
viana, P. pubesccns, P. alkekengi and P. Fran- 
cheti all of which showed 2n = 24 (Figs. 1 to 4) 
Counts for the unrecorded species P. lanceifoUa 
and P. ixocarpa were made from the first and 
second metaphases of the dividing pollen 
mother cells (Figs. 5 and 6) which showed the 
haploid number to be twelve in each case. 
Thus no sign of polyploidy could be detected. 


Fi'om the somatic plates, it can be seen that 
the chromcsomes of P. alkekengi and P. Fran- 
cheti are different in size and morphology from 
those of P. peruviana and P. puhescens which 
also differ from each other slightly. In the 
former two species (Figs. 3 and 4), the chro- 
mosomes are larger and the spindle-attach- 
ment region, except iii a few cases, is not clear; 
but probably it is either median or sub-terminal. 
In the somatic metaphase plate of P. alkekengi 
represented by Nakajinaa- also, the chromo- 


somes appear to be large and without any 
apparent constriction. Constrictions in P. peru- 
viana, on the other hand, are well-defined and 
less so in P. puhescens. Nearly half the num- 
ber of chromosomes in P. peruviana are second- 
arily constricted and the rest have either 
median or sub-median attachment. In P. puhes- 
cens, however, secondary constriction is clearly 
observable only in one pair. The remaining 
chromosomes, of which there is one pair of the 
smallest size, have either median or sub-median 
attachment. No satellites were seen in P. puhes- 
cens and P. alkekengi whereas two chromo- 
somes were satellited in each of thie other two. 
Department of Botany, 

King’s College, N. P. Sinha. 

University of Durham, 

Newcastle-on-Tyne, 

England, 

October, 1949. 


1. Darlingion, C. D. and Jamaki Animal, E. K., 
Chromosome Atlas of Cultivated Plants, 2o A:. 2. Nakajima, 

G., Jap. J. Genet., 1933, 9, 1. 3. Tokunaga, K., Ibid., 
1932-34, 8-9, 231-38. 4. Vilmroian, R. and Simonet, R., 
C. R. Acad. Set., Paris, 1927,184, 1646-66. 5. Yamamoto, 
K. and^Sakai, K., Jap. J. Ge?iet., 1932-34, 8-9, 26 33. 


A DOUBLE-BLADE METHOD FOR 
MAKING GOOD SECTIONS 

Hand sectioning of succulent materials is 
generally accomplished by the help of pith, but 
by this technique the material gets crushed or 
distorted, and satisfactory sections are difficult 
to obtain. In the following method, a good 
section can be got easily without spoiling the 
shape or wasting much of the material, time 
and energy: 

1. Clean cut pieces of cucurbita fruit, carrot 
or any other “pith” even a plane surface 
of a glass slide will serve as a suitable 
base. 

2. With, two sharp safety-razor blades held 
together firmly between the index finger 
and the thumb, cut firmly and quickly 
(crosswise or lengthwise as required). 

3. A fine section is obtained (by a stroke 
or two) in the space between the edges 
of the blades. 

The advantages over the usual razor method 
are: (1) Economy of material, energy and 
time; (2) Relatively better sections; (3) Sec- 
tions at the desired spot; (4) Easy handling 
of the material; (5) Sections can be taken by 
any person with very little previous practice; 
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(6) Method especially useful for succulent, sub- 
merged, pulpy parts and thin leaves. 

This method, after a fair trial in our labora- 
tory, was found to give satisfaction. 

Botany Department, B. S. Navalkar. 

Institute of Science, 

Fort, Bombay 1, 

November 24, 1950. 

CYTOLOGICAL STUDIES IN OTTELIA 

Ottelia alismoides was reported to exist in dip- 
loid, tetraploid and hexaploid chromosome 
races with a basic number 11 (Sundar Rao, 
1950). It was added that the 22 somatic chro- 
mosomes of the diploid race show distinct mor- 
phological features (Fig. 1). The hexaploid is 
characterised by regular formation of 33 biva- 
lents in the PMCs (Fig. 2). The regular dis- 
junction and the absence of multivalents 
during meiosis indicate the allopolyploid 
nature. 



In certain morphological features, like the 
shape of the leaves and the size of the pollen 
grains, the diploids differ from the polyploids. 
While the diploids have white flowers, those of 
the hexaploids are either white or pink. 
Though not always absolute, the hexaploids 
show gigantism which is particularly manifest 
when diploids and polyploids occur together in 
the same pond. Whenever it is so, the diploids 
are marginal and the polyploids are deep water 
forms, 


Closely related to the bisexual Ottelia is the 
unisexual Boottia spp., which showed a re- 
markable similarity to hexaploid O. alismoides 
in chromosome number and morphology. This 
fact lends support, to Dandy’s view (1934) of 
the amalgamation of this genus in Ottelia. Dur- 
ing the present investigation, certain hexaploid 
bisexual forms resembling unisexual Boottia 
spp., were collected. They probably strengthen 
Dandy’s view and serve as connecting links 
between Ottelia and Boottia. 

Thus it is clear that there are two evolutio- 
nary tendencies in the genus: (i) a bisexual 
condition as in O. alismoides with diploids 
tetraploids and hexaploids; (ii) a uni- 
sexual and probably polygamous (?) condi- 
tion as in Boottia with only hexaploids. The 
latter probably arose as an off-shoot from the 
former at a hexaploid level. According to this 
view, the ancestral forms of Boottia might be 
hermaphrodite diploids and unisexuality is a 
later stage in evolution. 

Polyploidy is responsible for the wide 
range of geographic distribution of O. alis- 
moides in south-east Asia, eastern tropical 
Australia and north-eastern Africa. A study of 
the geographic distribution of the polyploid 
races of O. alismoides, particularly in India, re- 
vealed that S. India is the region of greatest 
variation in having diploids, tetraploids and 
hexaploids and it is equally significant to ob- 
serve the absence of the diploids in N. India. 
Morphological variation similar to S. Indian 
forms was encountered in the herbarium sheets 
of the Malayan forms of the species. Appa- 
rently, diploids and polyploids also occur in 
this region. Hence, it may not be wrong to 
conclude that O. alismoides originated in such 
tropical regions like S. India and Malaya and 
then migrated to the northerly parts in the 
range of distribution. In this connection, it is 
interesting to note that the specimens from 
China and Australia also look like polyploids. 

Grateful thanks are due to Prof. A. C. Joshi, 
Dr. N. Parthasarathy and to Mr. J. Sinclair, 
Botanic Gardens, Singapore, for help in various 
stages of the investigation and to National In- 
stitute of Sciences of India for the award of a 
Junior Research Fellowship. 

Kakinada, Y. Sundar Rao. 

December. 18, 1950. 

1. Dandy, J. E.. Jour. Bot., 1934, 122, 132. 2. Sundar 
Rao, Y., P7'oc. Ind. Sci. Con.^r., Poona, 1950, 
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A MUTANT IN ASIATIC COTTON 

Seeds of three pure lines of Asiatic cotton be- 
longing to G. herbaceum var. acerifolium HSS 
and G. arboreum race indicum HSS were irra- 
diated by X-ray from a molybdenom target at 
50 KV, 10 ma and 15 centimetre distance for 
time intervals of 10, 15, 20 and 30 minutes. 
The plants raised from the treated seeds did 
not show any change during the first year while 
one of the progenies of strain 546 from G. arbo- 
reum race indicum HSS irradiated for 10 
minutes, had narrow leaves in thie second gene- 
ration. The new variant accessed as SX 507 in 
the breeding records, was not different from 
the parent stock in any manner except for the 
change in the mean values of leaf index which 
increased from 2*5 to 4*0, and bred true in the 
succeeding generations. 

The inheritance of the narrow leaf mutant 
SX 507 was studied in crosses made with the 
parent strain 546. The leaf indicies adopted in 
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not possible at this stage to say which of the 
two hypotheses is correct. 

The occurrence of the mutant progeny in the 
second year will be a normal one, if the change 
is viewed as I to i but if it is to be explained 
as a dominant one, the mutation must be re- 
garded as having occurred in a somatic cell 
affecting both cliromosomes, possibly late, just 
prior to flowering as otherwise the change in 
leaf lobing must have been noticed in the first 
generation itself. The strain 546 must have 
been highly mutable since it yielded new 
mutants like meristic variant (m)'^ and chlo- 
rophyll deficient xantha (chU)^ whlen it was 
irradiated by X-ray twice before. Types be- 
longing to G. herbaceum var. acerifolium HSS 
on the other hand were more stable and gave 
only one mutant albino (chlj)-^. The compara- 
tively larger variability and the numerous 
races and varieties of G. arboreum HSS are 
probably the result of such small changes in- 
duced by severe stress of new environments 


Name of parents 


Generauon 


Total plants observed with indicies 


II LI LL 

2-3 to 2*7 2-9 to 3*5 3-7 to 4*3 


Value of "P‘- 
t^reater than 


Broad leaf Strain 546 
Narrow leaf Mutant SX 507 
SX 507X546 
Do 
Do 
Do 


FI 

Backcross to 546 
Backcross to SX 507 
F2 


8 

2 

S 6 

10 

58 115 


S 

9 

48 


0-50 

0-80 

0-30 


interpreting the data were the arithmetic 
means of index A/C + index A/D-. The FI 
was intermediate; the two backcrosses gave 
equal proportions of parental types; and the 
second generation yielded 1:2:1 ratio. The 
summary of the results is given in the above 
table. 

The behaviour is in all respects identical 
with the one recorded by other workers for 
factor pair L — I- in Asiatic cotton series. On 
this hypothesis, the mutant SX 507 must be 
interpreted as one in the dominant direction. 
Since however, almost all the induced muta- 
tions recorded in crops have been recessive, 
the possibility of explaining the inheritance 
satisfactorily on any alternative hypothesis will 
also have to be examined. The data will admit 
interpretation on the basis of a dominant inhi- 
bitory factor I present in strain 546, mutating 
in the recessive direction to i in SX 507 and 
having a graded effect according to dosage. As 
no crosses between mutant i and other narrow 
]ieaf L types have been made and studied, it is 


under which man has been constantly trying to 
expand cotton growing for his own ends in the 
past. 

R. Balasubrahmanyan. 
Agric. College & Res. Inst., 

Coimbatore, 

December 25, 1950. 


1. Abraham, P., First. Conf Cot. Groiv. Proh. Ind., 
1937. 2. Hutchinson, J. B., Mem. Cot. Pcs. Sin. 

Trinidad, 1934, 7. 3. Ramanathan, V. and Balasubrah- 
manyan, R., First Conf. Cot. Gro'.o. Proh. Ind., 1937. 
4. Balasubrahmanyan, R., Third Conf. Cot. Grow. Prob. 
hid., 1946. 


THE ENDOSPERM IN CROTALARIA 
The occurrence of a free nuclear tubular pro- 
cess in the chalazal part of the endosperm was 
recently reported in Cassia Tora, a member of 
the Csesalpiniaceae.^ A similar organisation of 
the endosperm has been observed in several 
species of Crotalaria belonging to the Papilio- 
naceae. The embryo-sac, after fertilisation, 
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enlarges considerably growing particularly in 
length and is soon filled up with a large num- 
ber of free endosperm nuclei. The nucellus 
which is massive along the sides and in the 
chalazal region, is gradually crushed on 
account of the extensive growth of the embryo - 
sac, and this results in the formation of a 
cavity towards the broad chalazal end of the 
developing seed. Cell formation in endosperm 
commences late in the micropylar region when 



Figs, r, 2. Crotalarla vernuosa Limi. Fig. 1. Whole 
mount of embryo sac which has elongated considerably 
showing the embryo and free nuclei of endosperm. X 40, 


Fig. 2. Whole mount at a later stage showing the 
cellular and free nuclear zones of endosperm. X 16. 

(j, suspensor ; e, embryo; cellular zone of endo- 
sperm; n, «?., free nuclear zone. ) 
the embryo has reached a fairly advanced stage 
in its development. The chalazal part of the 
embryo-sac, however, remains free nuclear and 
is formed into a narrow tubular process which 
has an enlarged lower end. A considerable 
number of large free endosperm nuclei are 
found in the tubular portion whose enlarged 
lower end is in intimate contact with the 
chalazal tissue. The cellular portion of the 
endospferm in the mean time will have extend- 


ed considerably and occupies the major portion 
of the seed cavity. The tubular free nuclear 
portion with its enlarged lower end is found 
lying twisted and compressed in the free space 
below the cellular zone. In later stages, it gets 
completely crushed. The cellular portion of 
the endosperm is gradually consumed by the 
developing embryo which in the mature seed 
occupies the whole of the seed cavity. 

The entire embryo-sac can be easily taken 
out of the developing seeds in various stages 
of development (Figs. 1, 2), and the whole 
mounts show clearly the chalazal tubular pro- 
cess. A detailed account of the development of 
endosperm in several species of Crotalaria is 
being published sepairately. 

My sincere thanks are due to Prof. P. 
Maheshwari of the Delhi University for his 
valuable suggestions. 

M. Anantaswamy Rau. 

Dept, of Botany, 

First Grade College, 

Mysore City, 

December 26, 1950. 

1. Anantaswamy .Ra'i, M., .Vatitrc (London), 1950, 
165 , 157. 

A PRELIMINARY NOTE ON RICKETT- 
SIOSIS IN SHEEP AND GOATS 
IN BOMBAY STATE 

This is a preliminary report on an original 
observation of the author on the incidence of 
Rickettsiosis in sheep and goats in Bombay 
State. 

The causative organism has been recognised 
as ‘‘Rickettsise”, inhabitating the tissues of 
Arthrapods which act as vectors. In South and 
West Africa two species of the organisms, viz., 
Rickettsia ruminantium (Cowdry) and Ric- 
kettsia ovina have been reported to cause 
“Heart Water” disease and febrile illness in 
sheep and goats, but not much work seems to 
have been done by way of epidemiological, 
serological and pathological investigations. 

The author detected the disease first in a 
^merino ram’ on the Sheep Breeding Research 
Station at Suttati (Belgaum), in July 1949. 
The animals suffered from febrile illness and 
Rickettsia-like bodies were detected in the 
monocytes of its circulating blood, which were 
later confirmed by Dr. H. N. Ray of I.V.R I. 
The ticks on the body of the ram (Hcemophy- 
sails bispinosa) were found to be carriers in 
animal tests, since the tick emulsion in normal 
saline injected subcutaneously produced similar 
syndrome of symptoms in a healthy sheep and 
a healthy goat. Also the blood of the diseased 
ram was observed to be infective to guineapi^s 
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as could be observed from the thermal and 
scrotal reactions depicted by the healthy guinea- 
pigs. Rickettsia were recovered in the blood 
of experimental sheep and goat as well as in 
the tunica vaginalis and peritoneal scrapings of 
guineapigs. This has been mentioned in the 
Annual Progress Report of 1949-50 of the 
I.C.A.R. Scheme for the investigation of the 
diseases in sheep and goats in Bombay State. 
Peculiar and typical variations in temperature 
were recorded in the naturally affected and 
experimental sheep and goats and also in 
guineapigs. 

Detailed findings will be separately reported 
on completion of the investigations. 

S. L. Mawjrekar, 

Asst. Disease Investigation Officer, 
{Sheep 8; Goats), Bo7nbay State, Poo7ia 3. 
January 5, 1951. 


ON THE BIOLOGICAL OXIDATION 
OF SEWAGE 

In continuation of earlier studies, it was 
observed that aerobic conditions and oxidation 
changes were promoted in sewage filtered 
through soil, and that the micro-organisms de- 
veloped during successive replacements of the 
soil filtrates (in shallow basins, by the fill- 
and-draw method) were mainly aerobic bacte- 
ria, ciliate protozoa including peritrichous 
ciliates, e.g., species of Epistylis and Opercularia. 
and higher organisms such as species of Roti- 
fers. Similar observations were made with 
‘weak’ and ‘diluted’ sewages as with the soil 
filtrates, but the development of the colonial 
ciliates was slow in the former cases. All these 


types of organisms (including occasionally still 
higher organisms, e.g., Aulophorus sp.) were 
found to develop rapidly in unfiltered sewage 
into which air was bubbled. In addition to 
these organisms, species of Carchesium were 
also noticed in certain activated sludges (e.g., 
from the Plant at Ambasamudram). Observa- 
tions showed that among the micro-organisms 
studied the ciliates were the most efficient in 
producing effluents of the highest degree of 
purity. 

The occurrence of species of Opercularia in 
sewage under aerobic conditions and in acti- 
vated sludge lends further evidence to the im- 
portance of peritrichous ciliates in the 
purifiication process. There seems to be no 
record about Opercularia- in the literature bear- 
ing on ciliates in India, Burma and Ceylon."»«<’' 

The author’s thanks are due to Dr. B. R. 
Seshachar for the confirmation of the identi- 
fication of Opercularia sp.; and to Dr. G. J. 
Fowler for his keen interest in the work. 

Dept, of Bio-Chemistry, S. C. Pillai. 

Indian Institute of Science, 

Bangalore, 

December 5, 1950. 


1. Pillai, S. C, CW. .SVv'., 1941, 10 , 84 ; f/ud., 1942. 
11 , 437 ; Md., 1949, 18 , 382. 2. — , Gurb.ixani, M. 1., 
and Sabrahmanyan, V., /ind, 1947, 16, 155. 3. — , 

Rajagopalan R., and Seshachar, Ih R., /did., 1947, 16 , 
254. 4. — , and Rajagopalan, R., /did., 1948, 17 , 329. 
5. Bhatia, B. L. , “ Tne Fauna of British India, including 
Ceylon and Barnia : Protozoa : Ciliophora,” Taylor 
and Francis, Ltd., London, 1930. 0. Private discussion 

with Dr. B. R- Seshachar, Professor of Zoology, Central 
College, Bangalore. 


DIRECTORY OF INTERNATIONAL SCIENTIFIC ORGANIZATIONS 
PUBLISHED BY THE UNESCO 


'^HE Directory, which contains 240 pages, 
groups the International Organizations in 
three main chapters — basic sciences, applied 
sciences, and miscellaneous. The applied 
sciences are subdivided to cover the agricul- 
tural, engineering and medical sciences. Under 
miscellaneous are to be found such bodies as 
the International Union for the Scientific Study 
of Population, thie International Federation of 
Library Associations, and the International 
Scientific Film Association. 

At the end of each chapter, under the head- 
ing “Regional”, are organizations whose activi- 
ties are limited to a particular geographic area, 
as for example the European Federation of 
Agriculture, and the Pan-American Institute of 
Geography and History. 

Under tb,e separate headings, the following 
particulars are given: a brief outline of the 


aims of each organization and information on 
its special activities; information on the govern- 
ing bodies and officers and members; a list of 
the Member States or national organizations 
and individual members; commissions set up 
withixi certain organizations with details of 
their woi'k; special facilities of certain organi- 
zaions, such as laboratories and museums, 
financial resources; the frequency of meetings; 
provisions governing voting procedure; a list of 
the periodicals and documents published; rela- 
tions with the U.N., Specialized Agencies, and 
other international bodies; an outline of the 
organization’s history; and miscellaneous infor- 
mation, such as date and place of forthcoming 
congresses. 

The Directory is published in English! and 
French. The cost per copy is 6 shillings. 
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The Effect of Atomic Weapons Prepared 
under the direction of the Los Alamos Scien- 
tific Laboratory and published by McGraw- 
Hill Book Company, 1950. Pp. x -{- 456. 
Price $3-00. 

As the Director of the Civil Mobilization 
Office (U.S.A.) has stated in the Preface, this 
book contains a detailed description of the 
physical phenomena associated with atomic 
explosions and provides certain basic data 
which will be helpful in the preparation of 
practical plans for atomic warfare defences. 

The amount of energy produced in the fission 
of 1 kg. of uranium 235 or plutonium is equi- 
valent to 2 X 1015 calories or 20,000 tons of 
T.N.T. This corresponds to the energy of the 
atomic bombs dropped over Japan. At the in- 
stant of explosion, the core temperature may 
be of the order of 1 million degrees, Which starts 
an expanding ball of fire which at -1 milli- 
second after zero time may have a radius of 
45 ft. and a temperature of 300,000°. Below 
this temperature the shock wave advances more 
rapidly than the isothermal sphere. At the 
lapse of a second, the ball of fire attains the 
radius of 450 ft. but the shock front is 600 ft. 
further ahead. Here the overpressure may be 
higher than 100 lbs. per sq. inch. After ten 
seconds, the shock wave has travelled 12,000 ft, 
and has passed the region of maximum damage. 
Scaling laws apply to such explosions. Hence 
from a specific atomic explosion, whose state 
variables, i.e., pressure, temperature and den- 
sity, can be written as functions of radius and 
time, the characteristic features of another ex- 
plosion can be estimated provided the relative 
releases of atomic energies are known. 

The nature of the fire ball and the shock 
waves for bursts in the air, on the surface of 
the sea or earth, or under the sea has been fully 
described, and the destruction caused by them 
fully illustrated with photographs. 

The effect of radioactive contamination after 
an explosion has been examined over a number 
of years; it has been found that even in the 
most heavily contaminated areas the average 
dosage rate fell to -3 roentgen per day after a 
year. The conclusion is drawn that for 1 kg. 
atomic explosion protection against blast, initial 
radiation and thermal radiation become prac- 
tical at a half-mile from groxmd zero; and that 
proper precautions may result in a sharp drop 


in deaths and damage beyond 3,000 ft. or so. 
Valuable suggestions have been made regard- 
ing the natui'e of these precautions. 

Now that many people are thinking seriously 
about a third world war, this book should be 
carefully read by all those who are in charge 
of civil defence and air-raid precautions. 

J. C. G. 

Modern Gas Turbine. By Arthur W. Judge. 

Second Edition, Revised. (Chapman & Hall, 

Ltd., London, 1950. Pp. xii + 388. Price 

32 sh. net. 

The book under review was first published 
in 1947 and now appears in its second revised 
edition, bearing testimony to the rapid deve- 
lopment of the gas turbine in every field of its 
application. It gives a very complete and up- 
to-date pictui’e of the present situation. More- 
over, the book offers a very good introduction 
to the underlying principles of thermodyna- 
mics, v/hich are illustrated by reference to 
practical applications. 

Together with a history of the development 
of the gas turbine which appeared in industry 
first as an auxiliary unit to the Velox boiler 
and other thermal installations, the thermo- 
dynamic fundamentals are explained very 
vividly. Due reference is also made here to the 
first application of the gas turbine as an ex- 
haust turbine in combination with piston 
engines either of the Otto or the Diesel prin- 
ciple. The pros and cons and the inherent 
limitations are outlined in the second chapter 
and a more precise and advanced outline of 
technical thermodynamics is given in the next 
chapter. Mention is also made of the combina- 
tion of the rotary with the oscillating type of heat 
engine, which is regarded as more and more 
essential for a certain range of power. The 
efficiency of the gas turbine and possible effects 
thereon are discussed in the next two chapters 
and due consideration is given to the many 
variables which enter the discussion, such as 
blade cooling, compounding, reh'eating, etc. 
While discussing the closed cycle, valuable in- 
formation is given regarding power plants 
which have already been built or which are in 
preparation now and this scheme is compared 
with the open cycle. Some mention however 
could have been made here of the semi-closed 
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cycle which is discussed later. A whole chap- 
ter is devoted to the details of exhaust turbines 
and their combination with normal piston and 
especially aero pistoxi engines. A very interest- 
ing chapter outlines the aero gas turbine and 
the principles of air-craft propulsion where 
the German designs have been mentioned, and 
also burners and atomizers. The next chapter 
is devoted to some typical power plants in all 
fields of application, stationary and non- 
stationary. Of more than general interest is 
the chapter on materials for gas turbines and 
their properties, especially with respect to effects 
of high temperature, corrosion and scaling. The 
last chapter reviews recent advances and de- 
velopments and describes power units of re- 
cent design. Some emphasis is placed here o.i 
auxiliaries for turbine units such as the fuel 
system. In two appendices, remarks are made 
on blade design and blade fixixig methods. 

The book gives a large number of references, 
which are of help to the professionally inte- 
rested reader. It would have been of advan- 
tage if the book could have given more 
attention to the underlying engineering sciences, 
such as to the principles of heat transfer, and 
the effects, say, on heat exchanger design. The 
theoretical aspects of different turbine 
schemes are discussed in Chapter XI and could 
have been combined with similar considerations 
earlier in the book. The same holds for the 
descriptive part of the book where information 
on a particular turbine scheme is being found 
in different chiapters. The chapter on exhaust 
gas turbines could be made shorter, especially 
since the term ‘gas turbine’ denotes normally 
and conveniently a power unit working on its 
own rather than an auxiliary unit, as is the 
case with turbosuperchargers. 

The book, in short, gives all necessary in- 
formation to the technical reader who is in- 
terested in the fundamentals, the present 
position, and the future development of the 
most modern prime mover. 

H. A. Havemann. 

Dirichlet’s Principle, Conformal Mapping and 
Minimal Surfaces. By R. Courant. (Inter- 
science Publishers, New York), 1950. Pp. xii 
-j- 330. Price $4-50. 

The name ‘Dirichlefs Principle' was given by 
Riemann to the assertion that the integral 
'D'[< 3 ^]==// dxdy 

is minimised by a uniquely determined func- 
tion (f) with prescribed boundary values. Ever 
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since Hilbert succeeded in proving the existence 
of a solution of the minimum problem by 
direct construction, the fascination of Dirichlet’s 
Principle has proved a powerful stimulus for 
the development of the so-called direct methods 
of the calculus of variations. This develop- 
ment we owe mainly to Courant who, along 
with bis collaborators, has set up and success- 
fully pursued a programme of using Dirichlet’s 
Principle as a basis for developing general 
methods of the calculus of variations. The 
beauty and fruitfulness of this approach may 
be seen on the one hand in the solution by 
variational methods of the boundary- and 
eigen-value problems for elliptic partial diffe- 
rential equations of the second order (vide: 
Courant & Hilbert — Metlioden der Mathematis-^ 
chen Physik, Ed. II), and on the other in the 
solution given by Courant not only of the ori- 
ginal Plateau problem but also of Douglas’ 
general problem and of related problems on 
conformal mapping, which forms the subject- 
matter of the book imder review. Here we 
find a unified account of various investigations 
relating to minimal surfaces and conformal 
mapping, treated by variational methods using 
Diriclilet’s Principle. A discussion of this prin- 
ciple and its applications to conformal mapping 
(Chapters I, II) prepares the way for a 
thorough treatment of Plateau’s problem for 
simply connected minimal surfaces with pres- 
cribed boundary (Chapter III) and Douglas’ 
general problem of a minimal surface of pres- 
cribed topological structure bounded by a 
system of given contours (Chapter IV) . 
Existence-theorems are established and ques- 
tions such as that of the dependence of the 
solution on the boundary are anab^'sed. Chap- 
ter V contains a variety of theorems on the 
conformal mapping of k-fold connected 
domains, on the basis of the methods of the 
two preceding chapters. In the last chapter 
two extensions of the theory of minimal sur- 
faces are considered: (a) minimal surfaces of 
least area when the whole or part of the boun- 
dary is left free on given manifolds (minimal 
surfaces with free boundaries), and (b) mini- 
mal surfaces whose areas are not relative 
minima (unstable minimal surfaces). Many 
interesting problems of these two types are dis- 
cussed. There are, naturally, many problems 
still remaining unsolved, such as those relating 
to uniqueness, analytic extension, branch 
points, etc. Such questions are explicitly for- 
mulated and discussed with reference to typical 
examples which suggest, in some cases, plau- 
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sible answers as yet unsubstantiated by com- 
plete proofs. There is a comprehensive 
Appendix by Prof. M. Schiffer giving an account 
of some recent progress in the theory of con- 
formal mapping. The exposition attains a 
standard of near -perfection in the matter of 
charm and clarity and one has no hesitation in 
endorsing the author’s claim that the style (of 
wn-iting) “expresses adequately the balance and 
tension between the individuality of mathema- 
tical objects and the generality of mathematical 
methods”. There is no doubt that this book 
will exercise a great influence in the further 
development of an important branch of Mathe- 
matical Analysis. 

V. R. T. 

Fundamentals o£ the Calculus. By Donald E. 

Richmond. (McGraw-Hill Book Co., Inc.), 

1950. Pp. ix -h 233. Price $3-00. 

What the pure mathematician means by the 
fundamentals of differential and integral calcu- 
lus is very much different from what forms the 
subject-matter of this book. The publishers’ 
blurb and the author’s Preface give a clear 
idea of the scope and limitations of the treat- 
ment and the class of students for whom the 
book is written. There is a large class of 
students of physics, who are more interested in 
the march of salient ideas in physical theories 
than in rigorous deductions, and although they 
can get on, vrithout knowing much mathematics, 
they find themselves helpless if they do not 
know an irreducible minimum of calculus, tri- 
gonometry and conics. The book under review 
provides that irreducible minimum. 

There are seven chapters introducing the 
reader systematically to numbers, functions and 
graphs, derivatives, integration, logarithmic 
and exponential functions, complex numbers 
and trigonometry and lastly the calculus me- 
thods are used in explaining a few basic pro- 
perties of the conics. There are a good many 
illustrative examples, followed in each chapter 
by exercises for the student. Answers to the 
exercises are given in the end. The reader for 
w'hom the book is written will find the exposi- 
tion in each chapter lucid and stimulating. 

All serious students who are concerned with 
questions of growth, form and change — ^what- 
ever be their special fields of study and in- 
vestigation — ^bave to be familiar with certain 
elementary mathematical methods and opera- 
tions. Ignorance of these is as bad as illiteracy 
with regard to several domains of knowledge. 
Books like Fundamentals of the Calculus play 
^ useful part in the mathematician’s campaign 
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against such illiteracy. The printing of the book 
is excellent which probably accounts for the 
price, which is rather high for the Indian 
reader, 

V. V. N. 

Ultrasonics. By Dr. P. Vigoureux. (Chapman 

and Hall, Ltd., London), 1950. Pp. vi -f 163. 

Price 25 sh. 

Ultrasonics is a subject of recent growth, a 
subject which could be said to have taken its 
birth in the stress and toils of the first World 
War: — it is a war baby. Though necessarily, 
in the beginning, much of the work in Ultra- 
sonics was of an applied character, applied in 
the detection of submarines, icebergs and 
obstacles in general under water, nonetheless, 
the subject has made great advances during the 
last thirty years. In the early days, short re- 
views appearing in scientific and technical 
journals, were the only accounts relating to the 
development of the subject. The first syste- 
matic book to appear on the subject was that 
of Bergmann in 1937, an English translation 
appearing in the following year. Hiedemann’s 
later book, published in 1939, was unfortunate- 
ly not generally available outside Germany, 
as World War II intervened. Bergmann has 
already (1949 — fifth edition) brought his book 
up to date in a completely revised and enlarged 
edition. In the intervening ten or twelve years, 
the subject has expanded so vastly that one 
could judge its vastness from a comparison of 
the two editions of Bergmann’s, namely, those 
of 1937 and of 1949; the former lists 483 re- 
ferences while the latter, 2,322 references in 
their respective bibliographies. 

Except for an English translation of Berg- 
mann’s treatise (1937), there has been no 
systematic attempt made to write a compre- 
hensive book on Ultrasonics in English, till 
1950. Carlin’s Ultrasonics (1949) cannot be 
said to cover its fundamental aspects as it deals 
more with the engineering side and thereby 
forms a supplement to the earlier book of 
Bergmann. 

Dr. Vigoureux, the author of a well-known 
treatise on Quartz Oscillators and Their Appli- 
cations, has now set to himself the task of 
bringing home the subject to a larger number 
of persons than pure researchers and specialists 
in the field of Ultrasonics, by a comprehensive 
book on it. In the introduction to the book, the 
author states that the object of the book is “to 
introduce the reader to the technique and the 
simpler aspects of the theory of propagation of 
Ultrasonics in fliiids”, He further limite<?I 



keviews 


79 


No. 3 

March 1951 

the task cf keeping “the theoretical treatment 
as simple as possible, consistent with meeting 
the requirements of what explanations of phe- 
nomena are available to date”. In these res- 
pects, Dr. P. Vigoureux has succeeded very- 
well in the clarity with which he has written 
the book. 

The book consists of topics on (1) Genera- 
tion, (2) Propagation, (3) Observation, (4) 
Gases and (5) Liquids. Proceeding from the 
fundamentals of the generation of Ultrasonics, 
the author describes the several methods used 
for observation and measurement of the waves 
in fluids, both in respect of velocity and of 
absorption. 

The absence of any chapter dealing with 
applications of Ultrasonics would indicate that 
this is more a book dealing with results of pure 
research than an account of its application in 
various fields. 

A bibliography of some of the more recent 
important papers is given and the reader is 
referred to Bergmann’s treatise for further and 
fuller details. 

As an introduction to the subject of Ultra- 
sonics and as a text-book for degree classes, 
the book is of great value. and satisfies a de- 
mand on the part of students who do not 
require either a greater theoretical treatment 
or even an account of the applications of 
Ultrasonics in fields other than physics. The 
book amply fulfils the object with which it has 
been written. S, P. 

Ionisation Chambers and Counters. By D. H. 

Wilkinson. Edited by N. Feather and 

D. Shoenberg. (Published by the Cambridge 

University Press in the Cambridge Mono- 
graphs on Physics), 1950. Pp. xii -j- 266. 

Price 25 sh. nett. 

This book is a welcome addition to the rather 
scanty literature on the subject. All the funda- 
mental processes underlying the operation of 
ionisation chambers and counters are still not 
very clearly understood and, in some cases, the 
point of view of different workers are different. 
Quite naturally, the author takes a view to 
which he subscribes and some may like to label 
such a line of approach as rather biassed. But, 
this line of approach is inevitable in a field 
where our knowledge is yet not fully establish- 
ed. Considered in this light, the book provides 
a very readable and a thorough account of the 
subject. 

The book is divided very logically into eight 
chapters. After an introduction on classification 
^nd devices, the phenomena of ionisation and 


the behaviour of counters are dealt with. This 
is followed by the electrostatics of pulse forma- 
tion. Then, the ionisation chamber, the pro- 
portional counter, the Geiger Counter and 
speed and statistics come up for treatment in 
separate chapters. There is a very valuable 
list of references at the end and an index. The 
book, therefore, forms a real text-book to be 
read by everyone who uses these devices and 
the references provide further material. It- is 
inevitable that the present-day Honours student 
in pure physics must have a thorough gi'ound- 
ing in this field in view of the importance of 
ionisation chambers and counters in nuclear 
physics. Hence, the book can be strongly re- 
commended to students also. The printing and 
get-up of the book are excellent. 

S. V. Chandrashekhar Aiya. 

Input Impedance of a Slotted Cylinder Antenna. 
By C. A. Holt. Engineering Experiment 
Station— Circular Series No. 59. (Published 
by the University of Illinois, Urbana, U.S.A. 
University of Illinois Bulletin, Vol. 47, No. 51), 
March 1950. Pp. 50. Price $'40. 

Slot cylinder antenna are at present used in 
the U.S.A. commercially for F.M. broadcasts 
and are likely to be of use for television. 
An analytical method for determining thie input 
impedance of such an antenna is very desirable 
and useful. In the paper under review, the 
author attempts a solution of the problem in 
terms of the dimensions of the antenna and 
wave-length. The method is limited in applica- 
tion only to cases in which the ratio of diameter 
to wave-length is less than 0-2. The experi- 
mental results appear to agree well with the 
calculations. The methods of calculation are 
obviously approximate. In the experimental 
procedure, only one antenna was used and the 
slot length was varied by soldering short cir- 
cuiting copper plugs along the slot. This pro- 
cedure is not very desirable in the frequency 
range of 400 to 1,116 mcs/s. It may be helpful 
to compare the results obtained with those from 
separate antenna with different slot lengths. 
Reports of publications of this type should find 
a place oftener in the journals of our country. 

S. V. Chandrasekhar Aiya. 

Structural Chemistry of Inorganic Compounds. 
By Walter Hiickel. Translated by L. H. Long. 
(Elsevier Publishing Co., Inc., New York), 
1950. Pp. vii -f- 437. Price $9-00. 

This English translation of Prof. HiickeVs 
original monograph Anorganische Struktur- 
ehemie is perhaps one of the best books on this 
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topic published in recent times. As the title 
implies, the work is not intended to be useful 
as a text-book of general chemistry but con- 
tains a splendid review of the fundamental 
theries of molecular structure as applied to both 
organic and inorganic compounds. The subject- 
matter is divided into two parts of which Book I 
entitled Stoichiometry and Systemisation deals 
with a few important topics, e.g., the phlogiston 
theory, the laws of chemical combination and 
the concept of chemical affinity (Chapter 1). 
The next chapter presents in some detail the 
general classification of inorganic compounds as 
based on the periodic law, modern views on 
valency, the co-ordination theory and different 
bond types in simple and complex molecules. 
The author has assembled information on the 
state of bonding in compounds of higher order 
and a number of controversial topics regarding 
the application of Werner’s theory to such com- 
pounds are discussed to emphasize the necessity 
of structural thinking in inorganic chemistry. 
This is followed by an exhaustive and critical 
review on the co-ordination theory of complex 
compounds. The data are arranged systemati- 
cally and classified in two parts. Part I is de- 
voted to the structure of mononuclear 
complexes. Spatial structures of such molecules 
with different co-ordination numbers are dis- 
cussed along with an instructive review on the 
inner complexes and polymeric co-ordination 
compounds. 

In Part II a critical evaluation of the data 
regarding polynuclear complexes is given. This 
includes the hetero- and polyacids, the meta- 
phosphates and the silicates. The method of 
assembling the data, its system of classification, 
the points of emphasis and text contexts— while 
resembling each other in some respects, are also 
distinctly different from the existing literature. 

Book II, Atomic Structure and Chemical 
Bonding, deals with the comparative examina- 
tion of atomic structure from the point of view 
of the periodic classification, and elaborates on 
the discussion of various physical theories con- 
cerned in the study of the extra-nuclear struc- 
ture of the atom. This is followed by detailed 
information about the experimental methods 
adopted in the investigation of chemical bond- 
ing. Simple bonds between like and unlike 
atoms, multiple bonds and the phenomena of 
isosterism and mesomerism as applied to (elec- 
tronically) similar compo\mds predominate 
among the types of structures discussed in the 
last chapter, along with the translator’s note 
embodying a critical discussion on Pauling’s 
theory of resonance in inorganic compounds, 


Current 
Science 

It would be difficult to find a more adequate 
and useful assemblage of information about the 
subject than is present in these 437 pages. It 
is an original and erudite study of chemistry 
from quite a new angle. 

According to the author, the work is intended 
to make it clear that a study of inorganic 
chemistry in conjunction with organic chemis- 
try provides a magnificent and internally con- 
sistent over-all picture of the structure and 
constitution of matter. The book lives up ex- 
cellently to this description and should serve 
well to stimulate the interest of students and 
teachers of chemistry in the subject. 

G. S. Deshmukh. 

An Introduction to the Embryology of Angio- 

sperms. By P. Maheshwari. (Publishers: 

McGraw-Hill Book Co., Inc., New York, 

U.S.A.), 1950. Pp. X + 450. Price $6-00. 

Since the publication of Coulter and Cham- 
berlain’s compendium dealing with the embryo- 
logy of angiosperms in 1903, the subject has 
progressed and ramified prodigiously both in 
academic and in applied aspects. Within the 
last 50 years, plant embryology has become 
almost an independent science. All countries 
with any record of ’ scientific achievement have 
contributed to this rise in its status; and the lite- 
rature of such contributions has appeared in all 
the major languages of the world. As a con- 
sequence, we have now an unmanageably large 
output of information which called for organi- 
zation, integration, and critical evaluation. It 
is gratifying that so distinguished a worker in 
the field as Prof. Maheshwari has come forward 
to render this service. 

After giving a comprehensive resume of the 
origins and development of the science of plant 
embryology from the time of Amici to that of 
Schnarf, Prof. Maheshwari has devoted seven 
chapters to the elucidation of the development 
of the male and female gametes from the mo- 
ment of their inception right through fertiliza- 
tion, endosperm formation, and embryo 
development. The next two chapters deal with 
the phenomena often accompanying the pro- 
duction embryos, — apomixis and polyembryony. 
Applied aspects of plant embryology are treated 
in two chapters: its relation to taxonomy and 
its experimental prospects. In the final chapter, 
we learn about the contribution of embryology 
towards an understanding of the phytogeny of 
angiosperms. At the end of every chapter is 
given a selected and up-to-date bibliography. 

Prof. Maheshwari’s style of presentation is 
engagingly lucid and bright, authoritatiyely 
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accurate. He has avoided digressions and con- 
troversy so as to make the book acceptable to 
the general botanist not interested in special 
details. To the college student, the book should 
prove an invaluable companion. To the teacher, 
it is the only source of cumulative information. 
To the research worker, the book, in addition 
to directing him towards problems yet to be 
investigated and providing him with essential 
preliminary information, provides stimulus for 
thought and discussion and gives impetus for 
further work. The publication of such a com- 
prehensive work on this important subject by 
a distinguished Indian scientist is an event for 
every Indian to be proud of. The get-up of the 
book is excellent as usual. B. G. L. S. 

Functional Anatomy of the Vertebrates. By 

Daniel P. Quiring. (McGraw-Hill Book Co., 

Inc., New Yoi'k, Toronto, London), 1950. 

Pp. xi + 624. Price $5*50. 

For generations, zoologists had been teaching 
the comparative anatomy of dead animals 
without worrying about how these animals 
lived. But, since the First World War, an out- 
standing change has come about which has 
transformed zoology largely from a descriptive 
to an experimental science. It has now become 
recognized that animal structures should be 
taught not merely in the way in which they 
are built, but also at the same time, in the way 
in which they function. This book is a welcome 
attempt at treating comparative anatomy from 
a dynamic rather than from the old static view- 
point, and in uniting description and fact in 
such a manner “as to build a series of conclu- 
sions that explain details and introduce us to 
function”. Within the limits the author has set 
himself, the book is well planned and deals 
with the structure and function of all the 
organ-systems. There are interesting sidelights 
on some of the systems based on the author’s 
Held work, and a useful appendix giving 
weights of the body and different organs of 
3,581 vertebrate animals. K. N. B. 

Tissue Culture Technique. By Gladys Came- 
ron. (Academic Press, New York), 1950. 

Pp. 190 with 75 illustrations. Price $4*20. 

Tissue Culture, like bacteriology, has its own 
special technique. The early masters, like 
A. Fischer, dealt with both the theoretical and 
practical aspects of tissue culture. But with 
greater advance, tissue culture has developed 
a technical literature of its own. Hitherto, the 
best book on the subject was Rhoda Erdimann’s. 
praktikum der Geweheflege which, not only 


gives details of laboratory operations but also 
refers to many theoretical details. 

The book under review is also written by a 
lady and has undergone two editions which, in 
itself, speaks of its value. The material is 
well organised, clearly presented and pruned of 
all superfluous details. Emphasis has been laid 
throughout on the practical side, e.g., Appen- 
dix C gives the list of materials required for 
tissue culture with addii'esses of firms supplying 
them. Chapter XVII describes in 8 pages the 
histological technique indicating only what per- 
tains to tissue culture. T'iie chapter on Photo- 
micrography has been contributed by Grand, a 
specialist in this field. Phase contrast micro- 
scopy has been briefly but clearly described. 
Prof. Chambers, as a master on the subject, 
offers an illuminating chapter on his own mino- 
manipLilator coupled with a special inverted 
mici’oscope. The book is printed on art paper 
and is well bound, so that the price, 4 dollars, 
seems most reasonable. 

To all interested in tissue culture. Miss Came- 
ron’s book is most indispensable. 

S. Mahdihassan. 

Indian Concrete Journal: Special Number. 

International Engineering Conferences. 

At present only 6 per cent, of the entire 
water available in the country is being used 
for productive purposes. There are nearly 134 
million acres of land suitable for cultivation. 
Plenty of man-power is available in the coun- 
try to cultivate these lands provided the water 
which is now running to the sea is made avail- 
able to the land during th.e long breaks occur- 
ring between successive rainfalls. The huge 
reservoir projects planned for this purpose have 
been described in great detail in this Journal. 
River valley projects really mean steel and con- 
crete. The part concrete has to play in the 
execution of many schemes has been well 
brought out by the articles in the Journal. 

The editorial staff deserve to be congratulat- 
ed on the timely issue of this Special Number 
during the International Engineering Confer- 
ences. 

The usual high standard of the Journal has 
been kept up. N. S. G. 

The Pasteur Institute of Southern India, 

Coonoor. Anmual Report of the Director for 

1949-50. (Diocesan Press, Madras), 195L 

Pp. 1-66. 

The Report deals with (1) routine activities, 
and (2) research. 
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Salient features of (1) are: (a) Production 
and distributio-xi of A.R.V. and treatment of 
cases that visit the Institute; (6) Examination 
of pahological materials for clinical diagnosis. 

Research activities included the following: 
(a) Superiority of Semple's 5% vaccine to 1% 
vaccine, which was used during 1912-24, was 
shown by analysis of mortality rate of the 
treated cases from both groups; (b) Phenol- 
killed liquid cultures of V. cholera vaccine of 
both sub-types, Intaba and Ogaura, were 
found not inferior to agar culture vaccine of 
the same; (c) Receptor Destroying Enzyme 
(RDE) of both sub-types of V. cholera isolated 
from strains from same epidemic and in diffe- 
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rent epidemics obtained from Madras and 
Bengal showed variations when tested by 
hasmagglutination titration; (d) Effect of BAL 
on cobra venom in vitro and in vivo; (e) Sig- 
nificance of fusospirochastes in gastro-intestinal 
tract and associated clinical syndrome and res- 
ponse to arsenical or penicillin therapy; 
(f) Field and laboratory investigation of an 
outbreak of influenza in Nilgiri District and 
Madras City in 1950; (p) Continuation of 

animal experiments with pathological materials 
from cases of Tropical Eosinophilia indicating 
definite lesions in the lungs of guineapigs. 

K. P. Menon. 
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Tata Institute of Fundamental Research 

Bombay 

The new^ session of the Institute begins on 
the 1st July, 1951. Admissions will be made for 
advanced study and research in Mathematics 
and Physics. A number of research Student- 
ships of the value of Rs. 175 per month are 
available for research in (1) Modern Algebra, 

(2) Function Theory and Fourier Analysis, 

(3) Differential Geometry, (4) Statistics, 
(5) Quantum Mechanics, (6) Cosmic Radiation 
and (7) Nuclear Physics. Research students 
may register for the Ph.D. of the University of 
Bombay or of any other Indian University. 
Hostel facilities are available. 

Persons holding an Honours degree in Phy- 
sics or Mathematics or possessing equivalent 
qualifications are eligible for admission. 

Applications for admission on the prescribed 
form (obtainable gratis on request) together 
with a fee of Rs. 2 should be sent to the Regis- 
trar so as to reach him on or before the 15th 
June 1951. 

Scholarships for Engineering Apprentices 

Engineering graduates from Commonwealth 
countries, including India, will be eligible to 
take part in a scholarship scheme which pro- 
vides a thiorough engineering training at facto- 
ries of the Brush-Associated British Oil 
Engines Group of Companies (Brush-ABOE), 
Britain’s largest manufacturers of Diesel en- 
gines and world- wide suppliers of electrical 
equipment. It will allow for two years’ study 


of the products and methods of production of 
the Group and will provide technical experi- 
ence. of considerable value. 

A free return passage from the apprentice's 
home to Britain will be provided together with 
additional travelling expenses. The apprentices 
from the Commonwealth countries will receive 
the same wages as those paid to other graduate 
apprentices at present working at the Group’s 
factories. 

Steps are being taken to bring this offer to 
thje notice of 'tb.e appiropriate authorities in 
South and South-East Asia through the Council 
for Technical Co-operation, which had been set 
up under the Colombo Plan. 

Research Degree Awards 

Shri. Onkar Nath Mehrotra, M.sc., has been 
awarded the Ph.D. Degree of the Banaras Hindu 
Univei'sity for his work on “Physiological Basis 
of Drought Resistance in Sugarcane”. The 
thesis was evaluated by Profs. Bernard S. Meyer 
and Charles E. Olmsted, U.S.A., and Dr. K. N. 
Lai, of the Banaras Hindu University. 

Sri. K. Subramanyam, M.sc., has been admit- 
ted to the Doctor of Science Degree of the 
University of Mysore, for his thesis on “Em- 
bryological Studies in Cei'tain Families of 
Campanulatae and the Melastomacese”. 

New Library Services for India 

A public library of a new kind — especially 
designed to meet the needs of readers using 
books for the first time in their adult Uve$ — - 
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is to be opened shortly in Delhi, The institu- 
tion is the result of an agreement between the 
Government of India and the UNESCO, provid- 
ing for a pilot project to show how public 
library services can effectively support literacy 
and adult educatioxi campaigns. 

Postwar Scientific Bibligraphy for Indonesia 

A Medical Bibliography for the period 15th 
August 1945 to 31st December 1950, has been 
issued as O.S.R. Bulletin 9, from Indonesia. 

Coloured Diamonds from Cyclotron 

Red, green and black diamonds are coming 
out of Birmingham University’s 300-ton cyclo- 
tron, which is altering the colour of ordinary 
diamonds in this way for the first time in 
Britain. 

Changing the colour of diamonds in the cyclo- 
tron takes only a few minutes. Prior to this, 
red, green and blue diamonds were obtained 
for research from the British Atomic Energy 
Research Establishment at Harwell, where the 
coloured diamonds were produced more slowly 

in the atomic pile. 

— By courtesy to the B.I.S. 

Coal Tar Creosotes of Indian Origin 

Toxicity tests carried out with Polystictus san- 
guineus in the Forest Research Institute, Dehra 
Dun, indicate that the high boiling fractions 
of creosote are more toxic than the lower boil- 
ing ones and that it is not necessary to specify 
any limits for acid content in creosote speci- 
fications. Accelerated field tests also indicate 
that heavier creosotes and creosote fractions are 
more toxic and more permanent. Further, the 
results of accelerated service tests indicate that 
if 75 : 25 or 50 : 50 mixtures of creosote-fuel oil 
are used, considerable latitude is possible in 
creosote specifications. This confirms the sound- 
ness of the practice of using creosote-fuel oil 
mixtures in this country. 

Entomological Society of India 

The following Office-bearers were duly 
elected for 1951-52: President: Dr. E. S. Nara- 
yanan, New Delhi. Vice-Presidents (from ex- 
Presidents ) : Dr. H. S. Pruthi, New Delhi; 
Dr. K. B. Lai, Kanpur. Vice-Presidents (New) : 
Dr. I. M. Puri, Delhi; Dr. K. N. Trehan, 


Ludhiana. Councillors: Shri. S. Ramachandran, 
Coimbatore; Dr. V. P. Rao, New Delhi. Chief 
Editor: Shri. Y. Ramchandra Rao, Bangalore. 
General Secretary: Dr. S. Pradhan, New Delhi. 
Joint Secretary and Treasurer: Shri. S. N. 
Chatter jee, New Delhi. 

The Royal Institute of Chemistry of Great 

Britain and Ireland: N.L Section 

At the Annual General Meeting of the Nor- 
thern Indian Section of the Royal Institute of 
Chemistry, held on 3rd March 1951, the follow- 
ing Office-bearers were elected: — 

President: Prof. T. R. Seshadri; Hony. Secre- 
tary: Dr. G. S. Saharia. 

Prof. C. Mahadevan 

The Syndicate of the Andhra University has 
awarded Prof. C. Mahadevan, Head of the 
Geology Department of the Andlira University, 
the Travancore-Hyderabad Travelling Fellow- 
ship to study recent advances in U.S.A. in pure 
and applied Geology. The U.S. Government 
have given Prof. Mahadevan the Fulbright 
Travel Grant and the Committee on Inter- 
national Exchange of Persons have invited him 
as a visiting scholar iii the exchange visitor 
program. 

Scientific Expeditions to Australia 

The High Commissioner for Australia in 
India has advised that whenever any scientific 
expedition, whether Governmentally or private- 
ly sponsored, intends to visit Australia, prior 
intimation to this effect may please be given 
to him. This would enable the High Commis- 
sion to inform the Australian Commonwealth 
Scientific . and Industrial Research Crganisation, 
who will, if required, be glad to make arrange- 
ments for its officers to assist the expedition 
to the fullest extent. 


ERRATUM 

Vol. 19, No. 10, October 1950, p. 311, in the 
Paper “Electro-Deposition of Metals and Alloys 
from Cyanide-Free Baths, Part II: Copper from 
Ethanolamine Solutions” : 

Column 2, line 1: 

1 X to lO-'"^'" N should read as 

1 X to 10-1'^ N 
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DAWE INSTRUMENTS 

FOR COMPLETE ANALYSIS OF SOUNB, NOISE & VIBRATIONS 


A.F. Aialyser: Type 1401 — A seif contained 
instrument for measuring the amplitude 
and frequency of the components of a 
complex electrical waveform in the 
range 25-7500 c/s. 

Sound Level Meter : Type 1400 — A portable self- 
contained direct reading instrument for 
Research Laboratory, Industries and 
Psychological Investigations over the 
full audible range. 



Vibration Generalor: Type 1407 A — for Calibra- 
tion vibration pick-ups. 

Vibration Meter: Type 1402C — A portable 

battery operated instrument for deter- 
mining acceleration, velocity and dis- 
placement over the frequency range 
2-1000 c s. 


Hi^h Speed Level Recorders: Type 1406 — An automatic instrument 
for recording audio freqency response characteristic on 
logarithmic scale. 

Factory Representatives : 

SHREE INDUSTRIAL & COMMERCIAL SYNDICATE, LTD, 

LADY JAMSHEDJl ROAD, MAHIM, BOMBAY-16 

Stockists : 

TOSHNIWAL BROTHERS, LTD. 

LADY JAMSHEDJl ROAD, MAHIM, BOMBAY-16 
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MORE ABOUT THE IRIDESCENT FELDSPARS* 

Sir C. V. RAMAN 


O Y reason of the brilliance and variety of the 
^ colours which it displays and of its avail- 
ability in fairly large sizes, labradorite is easily 
the most spectacular amongst the iridescent 
feldspars. The explanation of the effects which 
it exhibits had also long remained rather myste- 
rious. For these reasons, it was the first to be 
taken up for investigation. The ideas and me- 
thods of study which enabled the problem of 
its behaviour to be satisfactorily solved had 
evidently a wider field of application, and the 
next case which was accordingly taken up was 
that of the Ceylon moonstones, a fairly large 
collection of which was available for study. 
The optical effects which these display range in 
character from a soft blue or bluish -white 
shimmer to a brilliant white glitter, this being 
most prominent when the specimen is held in a 
particular orientation with respect to the direc- 
tion of incidence of light on it and the direction 
of observation. The “Schiller” of the Ceylon 
moonstones— as this optical effect is called — 
was believed by mineralogists to be due to a 


* An earlier article on the Iridescent Feldspars 
appeared in Ct^rrent Science ior October, 1950, 19, 301-05 
see also, Free. hid. Acad. Sci., 1950, 32A, 1-16 and 
123-40. • ^ - 


lamellar structure of the material. Many of 
the earlier writers, e.g., Boggild, were of the 
opinion that such structure lay beyond the 
power of the microscope to resolve. On the 
other hand, Dr. E. Spencer claimed that under 
certain favourable conditions of illumination, 
the structure responsible for the schiller could 
be observed under the microscope and even 
photographed. The assumption implicit in 
either explanation of the schiller effect is that 
it is in the nature of a geometric reflection of 
the light traversing the material by the layers 
of heterogeneity. The Bangalore investigations, 
however, showed that this assumption does not 
correspond with reality. Thle observations with 
the moonston.es exhibiting a blue schiller proved 
that the optical effect actually shovm by them 
is a diffusion of light over a very wide range 
of angles. The bluish-white or white schiller 
exhibited by other specimens is also essentially 
a diffusion of light, though the angular range 
over which its intensity is notable is consider- 
ably less than in th;e case of a blue schiller. 
From the distribution of intensity of the diffused 
radiation over the entire solid angle, it is pos- 
sible to infer the nature of the structure giving 
rise to it. It is found that in all cases, the de- 
tails of the structure responsible for the schill,er 
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are well beyond the power of a microscope to 
resolve even in the most favourable circum- 
stances. Indeed, one may say that, macros- 
copically considered, the Ceylon moonstones, 
like labradorite, are essentially monocrystals, 
and that the diffusion of light which they ex- 
hibit is a consequence of local fluctuations of 
composition and refractive index; The analogy 
with the well-known optical behaviour of liquid 
mixtures of which the components are only 
partially soluble in each other naturally sug- 
gests itself in this connection. 

The account of the subject given in an earlier 
article in Current Science was deliberately 
made brief, as it was intended to follow it up 
by a fuller account when our investigations 
had progressed further. Much new material has 
meanwhile come into our hands. Besides the 
specimens of uncut moonstones from Ceylon 
presented by Mr. Punnyasoma, we have now 
some fifty-eight cut and polished specimens of 
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also enabled me to visit the pegmatite areas in 
the Coimbatore District in South India, and 
bring back with me a collection of specimens 
of orthoclase feldspar exhibiting a golden- 
yellow Schiller. When all this material has been 
properly studied, there should be quite a good 
story to tell. 

In our earlier studies on the behaviour of 
labradorite and of the Ceylon moonstones, the 
technique adopted was that of illuminating the 
entire specimen with! a beam of light and of 
observing or photographing its whole area from 
different view-points. We have since found that 
for many purposes, it is advantageous to adopt 
a somewhat different technique, in which 
a small area of the specimen is illuminated by 
a narrow intense beam of light and the radia- 
tion diffused by it is received on a white screen 
held at not too great a distance. The distri- 
bution of intensity of the light diffused in 
various directions can then be simultaneously 
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A Collection of Ceylon Moonstones 


the same material, the optical behaviour of 
which is a fascinating study (Fig. 1), Prof. Ito 
of the Mineralogical Institute of Tokyo has very 
kindly sent us a collection of small but beauti- 
fully crystallised moonstones from Korea. 
Through the kindness of Prof. T. N. Muthu- 
swamy of Madras, we have received a collection 
of quite large pieces of plagioclase feldspar 
from Gudur in South India which show a blue 
or bluish-white iridescence. Some kind friends 


observed. By traversing the specimen across 
the incident pencil of light, or by altering the 
tilt of the specimen with respect to its direction, 
one can quickly study the changes in the pattern 
of diffused light resulting therefrom. The ob- 
servations should preferably be made in a dark 
room. The more intense the incident pencil of 
light is, the more striking are the effects ob- 
served. It is necessary, of course, to eliminate 
effects arising from refraction or scattering at 
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the external surface of the specimen. This may 
be done by immersing the specimen — if it be 
not too large — inside a glass cell containing a 
transparent liquid of suitable refractive index 



Fig. 2 


The Diffusion Pattern of Labradorite 
and traversed by the incident pencil of light. 
With large specimens, on the other hand, if the 
external surface is polished, no such immersion 
is necessary. But if the surface be rough, the 
scattering may be eliminated by spreading a 
little Canada balsam and covering it with a 
strip of glass. The diffusion pattern may be 
conveniently photographed by receiving it 
directly on a piece of bromide paper. 


while the two elliptic patches, one on either 
side, represent the characteristic iridescence of 
the labradorite. These two patches have their 
origins respectively in the alternate layers of 
the albite twinning which is very common in 
the plagioclase feldspars. 

With the Ceylon moonstones, we invariably 
observe only one elliptic patch of diffused radia- 
tion. This has a very large area in the case of 
the specimens exhibiting a blue schiller, a 
smaller area in the case of those showing a 
bluish-white schiller and the smallest area with 
the moonstones giving a white schiller (Fig. 3). 
From the dimensioiis of these patches of diffused 
light, it is possible to determine the linear ex- 
tension in the different directions of the hetero- 
geneities of structure responsible for the 
observed effects. We may mention that we 
have also used the same method of observation 
for the study of other species of iridescent 
feldspar. For instance, the Korean moonstones 
show usually only one, but sometimes two, and 
occasionally four separate diffusion patches, 
arranged with tetrahedral symmetry about a 
common direction. There is visible evidence 
that the crystals in these latter cases are not 
simple but twinned. Finally, one should make 
mention of the fact that the method of obser- 



Fig. 3 

Diffusion Patterns of the Ceylon Moonstones 
(a) Blue Schiller, (^) Bluish- White Schiller (c) White Schiller 


As a method of demonstrating the origin and 
characters of the iridescence, and exhibiting 
the relations between the phenomenon and the 
crystal orientation, and the influence of the dis- 
position of the twinning layers (if any) present 
ixi the specimen, the technique described above 
is extremely convenient. This remark is illus- 
trated by Fig. 2 which shows the diffusion 
pattern of one of our specimens of labradorite. 
The central black spot in the picture is the 
record of the “aventurine reflection” due to the 
FeoO^ crystals included in the labradorite, 


vation described can be used, not only for the 
study of the schiller effect properly so called, 
but also of the diffusion of light in other direc- 
tions, e.g., in directions not far removed from 
that of incident light beam. Very striking 
phenomena are observed in certain cases in 
such directions. But we have not space here 
to refer to them. 

In the development of the new method of 
observation here described, my collaborators, 
Messrs. A. Jayaraman and T. K, Srinivasan. 
have played a notable part. 
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LOCUSTS AND GRASSHOPPERS 
HEM SINGH PRUTHI 

(Director, Locust Control and Plant Protection Adviser to the Govt, of India, New Delhi) 


F rom the report published in Nature, Vol. 

166, No. 4224, October 1950, of the sym- 
posium on Locusts and Grasshoppers, held at 
the recent meeting of the British Association 
(Zoology Section) at Birmingham, it appears 
that Dr. Uvarov, Director, Anti-Locust Research, 
London, who opened the discussion, and other 
speakers kept maixdy Africa in view in their 
appraisement of anti-locust work. The Desert 
Locust, which admittedly has outbreak areas 
extending over about 25 countries in Africa, 
Ariabia and south-west Asia, is the most 
important locust in India. Considerable 
work has been carried out on this locust 
on the Indian sub-continerR during the past 
20 years or so, and very appreciable progress 
has been made both in technical and organiza- 
tional work for its control. Moreover, inter- 
national collaboration betweexi various countries 
in south-west Asia has reached a fairly high 
level. Therefore, a brief account of the work 
carried out in this region during the past 25 
years is likely to interest those interested in 
locust problem. Moreover, a symposium on an 
international pest like the locust will be in- 
conclusive if a very important region of its 
activity is ignored. 

During the 1926-31 cycle, the Government of 
India (then undivided) established a Locust 
Bureau for the proper supervision and co-ordi- 
nation of anti-locust work in the country. On 
account of rush of control work during the 
cycle, adequate attention could not be paid to 
research work; but in 1931, whien the cycle 
declined, the Indian Council of Agricultural 
Research set up an organisation (under Mian 
Afzal Hussain) for w’ork on the biology and 
ecology of the Desert Locust. The work was 
divided into two units, one for laboratory re- 
search with headquarters at Lyallpur and the 
other for research in the field with :* eadquarters 
first at Quetta and subsequently at Karachi 
(with Y. Ramachandra Rao in charge). These re- 
search units carried out for about ten years seve- 
ral detailed investigations and collected very 
important and valuable information, the results 
of which have been published in several perio- 
dicals in the U.K. and in India. All the sus- 
pected outbreak areas were properly mapped, 
seasonal fluctuations in locust population in 
different regions of the country were recorded 
md it was shown for the first time that migra- 


tions of locusts of the solitary phase were simi- 
lar to those of swarms. Conditions under which 
locusts acquire gregarious characters in large 
field cages and laboratory were studied. Many 
other problems discussed at Birmingham were 
also posed and investigated. 

In 1939, the Government of India established 
a Locust Warning Organization on a permanent 
basis. Its functions included further study of 
locust ecology in the outbreak areas and of 
changes in locust population and phases 
under different conditions, control of incipient 
swarming, forecasting of developments in locust 
activity, etc. 

In the summer of 1940, a fresh locust cycle 
started in India as in other countries in the 
locust belt. A control wing was added to the 
Locust Warning Organization for organising 
control operations in all the desert breeding 
areas of the country irrespective of state or 
provincial boundaries. Under a Co-ordinated 
Anti-Locust Scheme, all the crop areas which 
were to derive benefit from the campaign against 
the locust in its desert homes willingly agreed 
to share thie expenditure ' incurred in the 
desert breeding areas. The Head of the Central 
Organization (the writer) was responsible for 
an overall supervision of the control work 
in the target areas also and he kept himself 
fully acquainted with the work of similar or- 
ganizations in the neighbouring countries. The 
result of work thus co-ordinated was that for 
the first time in history, control operations 
were so successful that crops worth crores of 
rupees escaped from any appreciable damage 
throughout the World War II, when food supply 
was really very difficult. From a technical 
view-point, though India was invaded by swarms 
coming from Western countries every summer, 
it is noteworthy that even during the peak years 
of 1943-46 extremely few swarms indeed went 
in the opposite direction in the autumn. It 
may be pointed out in this connection that the 
number of swarms which come into India 
from the western direction during the summer 
depends on the adequacy of control measui'es in 
Baluchdstan and the Middle East countries, and 
perhaps beyond, where locust breeding takes 
place during spring in the wake of winter 
rainfall. Similarly if work in the summer 
breeding areas of India (and Pakistan) is not 
successful, swarms develop, sonie of which fly 
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towards the west in the autumn, while others 
penetrate into the interior of the country and 
may reach Bengal and Assam in the east, and 
Madras in thie south. The success of the 
work carried out in India was fully appre- 
ciated at several international conferences, e.p., 
Tehran, Cairo, Karachi, etc. Of the Karachi 
Conference (November, 1943), when represen- 
tatives from the U.K., USSR and some Middle 
East countries were also present, the main object 
was to assess the extent of swarm migrations 
which might be expected from India to the Middle 
East countries during that season. It was con- 
cluded that chiefly on account of the adequate 
work carried out in India during the past sum- 
mer, the migration, if it materialised at all, 
would be on extremely small scale. Actually 
no swarm crossed into Iran and Arabia during 
th.e season. In view of this, one is justified in 
considering that the anti-locust campaigns car- 
ried out in India during World War II were 
perhaps more successful than those in Africa 
and the Middle East— the only countries men- 
tioned at the symposium at Birmingham. 

As regards international collaboration, India 
was the first country to send a locust mission 
to Iran in the spring of 1942. In 1943 and sub- 
sequent years of the cycle, Indian parties 
worked not only in Persian Mekran but in 
eastern Arabia also. Fortnightly, monthly and 
annual reports on locust work carried out in 
India and by the Indian missions in the adjoin- 
ing countries were sent regularly to all the 
countries interested in locust control and to the 
Anti-Locust Research Centre, London, which 
was kept informed of major developments even 
by cables. 

With the establishment of Pakistan in 1947, 
the Indian Locust Warning Organisation was 
divided on regional basis but the two organ- 
isations are working on the sub-continent in 
collaboration. As a matter of fact, an 
Anti-Locust Convention has been in force 
since August 1947 for international colla- 
boration between India, Pakistan and Iran. 
Representatives of thie three countries 
meet frequently for exchange of information 
and experiences, and formal conferences are 
held annually in different countries by turn. 
With the outbreak of another cycle during 
1949, the three countries have jointly assisted 
in the control operations in Oman and Trucial 
coast of Eastern Arabia. Technical experts of 
other governments interested in the desert 


locust are also invited to the annual confer- 
ences. For example, about a dozen nations in- 
cluding the U.K., France, USSR, Egypt, various 
Middle East Countries, Afghanistan, etc., were 
invited to the International Anti-Locust Con- 
ference held in New Delhi in November last. 
The F.A.O. also sent their expert. Some of these 
countries attended a conference of this kind 
for the first time and it is gratifying that the 
level of international co-operation was raised 
still higher. 

While directly connected with the anti-locust 
work in India, the writer has been in close 
touch also with the locust situation in other 
countries during the past 16 years. Reviewing the 
position in the desert locust belt as a whole, 
it appears that considerable progress is neces- 
sary in the most essential work of mapping 
the outbreak areas on the African and Arabian 
continents. In the vast majority of countries 
permanent national organizations have to be 
set up, which alone can do such w^ork adequately 
and economically. On the African continent, 
this should not be so difficult -because many of 
the countries are under the control of enlight- 
ened Western powers such as U.K., France. 
Spain, Italy, etc. The work in Egypt and the 
Anglo-Egyptian Sudan is already of a high 
order. The Desert Locust Survey which was 
established in 1948 by the U.K. with; head- 
quarters in Nairobi, of which the functions are 
similar to the Indian Locust Warning Organisa- 
tion set up in 1939, has made extensive surveys 
in the east African countries and in the neigh- 
bouring parts of Arabia. As is the practice 
during outbreak periods in India since 1942. 
a control wing called Desert Locust Control 
has also been recently set up for organising 
control campaign in the countries in the 
charge of U.K. Organisation. It is hoped that 
during this cycle, which is very serious, other 
countries will also establish similar organiza- 
tions and it will be possible to raise the stand- 
ard of international collaboration on the African 
and the Arabian Continents, which will go a 
long way in the establishment of overall co- 
operation between all the countries affected by 
the locust and in the further elucidation 
and solution of locust problem. In science, 
as in other spheres of human activity, 
international co-operation must be based on 
international understanding and appreciation of 
one another’s contributions towards the coni- 
mon objective. 
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THE EFFECT OF HYDROGEN ON STEEL AND FORMATION OF 

HAIR-LINE CRACKS 

A. B. CHATTERJEA and Dr. B. R. NIJHAWAN 

(National Metallurgical Laboratory, Jamshedpur) 


A LL available evidence indicates that hydro- 
gen is essential for the formation of hair- 
line cracks. Thus, Cramer and Basti treated 
steel with hydrogen and found ttat this element 
played an important part in the development 
of flakes. Musatti and Reggiori---^ found no 
segregation of nickel or ehiromium at the flakes 
by chemical and microscopic studies. Andrew 
and co-workers-i and Cramer-"* produced hair 
cracks after heating the specimens to 1200 deg. C. 
soaking in hydrogen, quenching in water, and 
ageing at room temperature for at least 24 
hours. This incubation period was previously 
noticed by Klausting.^ The cracks developed 
spontaneously after the incubation period. 
Specimens soaked in nitrogen did not develop 
these cracks. Andrew, et alJ found that alloy- 
ing elements have little, if any, effect upon the 
diffusion of hydrogen in steel. The evolution 
of hydrogexi was maximum at the end of the 
thermal transformation. Presence of hydrogen 
not only leads to formation of cracks but also 
affects mechanical properties. There is an em- 
brittling effect for hydrogen content from 
1-3 c.c./lOOg. Cracks appear even in the ab- 
sence of transformation stresses. Although no 
cases were observed of internal crack formation 
in the absence of hydrogen, certain specimens 
showed no cracks in spite of high, hydrogen 
content. This is confirmed by Sykes, Burton 
and Gegg.^ They found that a softening treat- 
ment renders the material immune to crack 
formation when air cooled from the austenitic 
condition. They demonstrated that transfor- 
mation stresses, quenching stresses and the pre- 
sence of hydrogen are additive in producing 
cracks, and that hydrogen rich materials are 
more susceptible. But it is found that slow 
cooling helps in preventing the development of 
flakes.i>''^*^*^®"h Houdremont and Korschan^^ 
showed that the rate of cooling through the 
range of about 200 deg.C. is important, since 
gaseous hydrogen separates from solid solution 
then. Andrew, et alJ^ noticed an increase in 
rate of hydrogen evolution at the t— « trans- 
formation and elements which lower this change 
in steel were found to retard tbie evolution of 
hydrogen. The hardness and microstructures 
of nitrogen and hydrogen-soaked specimens 


were, however, found to be identical. These 
observations suggest that attention must be 
paid to the following factors^i"* to eliminate 
hair-line cracks: (a) Ho content of liquid steel; 
(b) segregation in the ingot; (c) refining of 
the structure by heat-treatment; and (d) re- 
moval of transformation stresses. 

Methods for determining hydrogen in steel 
have been developed by Iwase and Fukusima,!^ 
Hare, Peterson and Soler^^ and described in a 
Symposium published in the Trans. AIME (1945, 
162, 353). 

- A few earlier authors have also attributed 
other causes for the formation of hair cracks, 
e.g., the difference in concentration of carbon 
and chromium in chromixim steels^^ and cry- 
stal segregation.ibiT Schall ^8 believed that 

shatter cracks formed after the last reversal in 
internal stress during cooling nearly at room 
temperature. 

Regarding the mechanism of the crack for- 
mation, Honda and Hirone^^ showed that the 
pressure exerted by the evolution of hydrogen, 
combined with thermal and transformation 
stresses, suffice to form the flakes. Guichard, 
Clausmann and Billon^o reported that hydrogen 
formed water vapour with oxides instead, thus 
developing enough pressure to form flakes.' Ac- 
cording to Zaffe and Sims,-i who assume a 
'block' structure, hydrogen remains occluded in 
interblock disjunctions under pressure, and 
when this pressure exceeds the elastic strength 
of steel, cracks are formed. Andrew, et alj^ 
suppose these disjunctions to be misfits in the 
lattice, which could accommodate one molecule 
of hydrogen which is sufficient for the purpose. 
On this basis, Andrew and Lee^- suggested that 
the variation of the size of mosaic blocks may 
account for the different response of steels of 
different compositions and treatments to hair- 
line crack formation. The disruptive pressure 
of methane formed from carbide by atomic 
hydrogen'^3 is ^Iso another possibility. 

Based on experimental results, Zapffe23,24,2.T.26 
put forward a strong evidence in favour of 
“Planar-pressure theory”. According to this 
concept, hydrogen embrittlement is nothing 
other than the result of an ageing action in 
which the precipitate is a gas and is inconsis- 
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tent with concepts based on lattice distortion 
or compound formation. 

It is thus observed that slow cooling appears 
to be beneficial in preventing hair-line crack 
formation, the fundamental cause of which is 
presence of hydrogen in steel. But no wholly 
acceptable theory has been put forward to 
account for the phenomenon. 
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RECENT PROGRESS AT THE INDIAN INSTITUTE OF SCIENCE, BANGALORE 


jN the course of his Welcome Address to 
X President Rajendra Prasad, and the Fir.st 
Visitor of the Institute under the new Constitu- 
tion, Prof. Thacker, Director, reviewed the 
recent progress of the Institute and outlined its 
future developmexit. He said: “The spirit of 
research wedded to the cause of raising the 
economic and social standard of our country 
has been the ideal which has all along been fol- 
lowed by our workers in their endeavour and, 
I hope, that this spirit which h>as been im- 
parted to this Institute by its Founder will be 
pursued in the future also in an ever-increasing 
measure, 

Till 1940, there were only the Depart- 
ments of Physics, Chemistry and Elec- 
trical Technology in this Institute. In 
1941 with the help of funds made available 
by the Government of India, the Department 
of Aeronautical Engineering was started in re- 
cognition of the part that aviation would play 
both in times of war as the backbone of a 
country’s defence and in times of peace as a 
speedy mode of communication. Shortly there- 
after a deputation led by our President of the 
Court and Chairman of the Council, Sir Vithal 
N. Chandavarkar, waited upon the Government 
of India with a four-year programme of deve- 
lopment of the activities of this Institute. Ihe 
scheme which gained ready support was- in- 


augurated in 1946. Under this have been 
established the Departments of Metallurgy, In- 
ternal Combustion Engineering and Electrical 
Commuication Engineering, which are now do- 
ing good work. The activities of the older 
Departments have been expanded and labora- 
tories for I'esearch in Food and Fermentation 
Technology and Pharmacology added to the 
Department of Biochemistry. Provision was also 
made for background traini;ag in Economics 
and Social Sciences to young technologists, and 
for the deputation of selected members of the 
staff to the U.K., thie U.S.A., and Europe for 
getting acquainted with the latest advances in 
their particular spheres of work. 

At its annual meeting held in 1945, the 
Court again laid emphasis on the need for the 
provision of facilities for post-graduate study 
and research in Heavy Engineering, Power 
Engineering and the Designing of Machinery in 
view of the post-war plans for the proper 
development of the resources of the country. 
A Committee of Experts drew up a Scheme 
for the establishment of a Department of 
Power Engineering which was approved by 
the Government of India and work for the 
starting of the Department was commenced 
towards the end of 1947, the entire cost of 
this Scheme being met by the Government of 
India. 
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The object of this Department- is to provide 
instruction to engineering graduates of Indian 
Universities in Power Engineering (Hydro- 
electrical and thermal) for a period of 
two years, including a period of specialised 
practical work outside, so that when they 
emerge from tbiis course they should be able 
to take up immediately and discharge with 
confidence superior responsibilities. 

In view of the very little scope for research 
in engineering and very little engineering re- 
search being done in India at present, research 
would also be given due importance and re- 
ceive prominence as the Department pro- 
gresses. 

Also, it was resolved by the Standing Ad- 
visory Committee to request the Government 


The Power Engineering and High Voltage Engineer 
ing Laboratories of the Institute were declared open by 
the President on this occasion. 


that a grant wbiich may be earmarked for a 
Hydraulic Machines Laboratory Wing in the 
Ministry of Natural Resources and Scientific 
Research be diverted to this Department, as 
such diversion resulting in a co-ordination of 
effort would be in the best interests of the 
coimtry. 

Mutual co-operation and friendly collabora- 
tion betw’'eeii scientific institutions and indus- 
trial establishments are of extreme value both 
to science and industry. This Institute, has all 
along been playing its part in establishing 
such a liaison with industry; and its main ob- 
jective has been the fostering of investigations 
especially in those branches of science as 
would assist industries by providing them with 
the results of research which they need. In 
the Western countries, applied research is a 
charge on the industries which it serves; and 
it is time that in India too the Industries re- 
cognise the need to support technological and 
research institutions.” 
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ORIGIN AND DISTRIBUTION OF CULTIVATED PLANTS 
IN SOUTH ASIA 


A SYMPOSIUM on the above subject was 
A held in Delhi from 12-15 January 1951, 
by the Indian Society of Genetics and Plant 
Breeding with the co-operation and assistance 
of the UNESCO South Asia Science Co-opera- 
tion Office. The purpose was to review the 
work done so far on the taxonomy and cyto- 
genetics of crop plants, with a view to stimulate 
fiuther study. Professors S. C. Harland (Man- 
chester), Edgar Anderson (Washington), and 
A. Muntzing (Lund), were present by invita- 
tion. Delegates from Academia Sinica, Peking, 
workers from Ceylon, Singapore and Pakistan 
•also attended. There were also observers from 
various other scientific bodies and institutions. 

■ Mr. K, Ramiah, Director, Central Rice Re- 
search Institute, Cuttack, was elected Chair- 
man; and discussion on the following subjects 
took place. 

12th January: Rice, wheat, banana and man- 
go; li'tJi January: Citrus, sugarcane, millets, 
brinjal and orchids; 15th January: Cotton jute, 
' sesame, spices, palms. Each day, the session 


began with an introductory talk by one of the 
expert consultants, who dealt with general and 
theoretical aspects of the subject, and expounded 
particular lines of work which had proved to 
be of practical value. The papers on each crop 
was followed by a discussion. 

The complete proceedings are to be published 
soon by the Indian Society of Genetics and 
Plant Breeding, copies of which may be had 
from the Secretary of the Society, Indian Agri- 
cultural Research Institute, New Delhi. 

Besides the much needed review of cytogene- 
tics of economic plants, the symposium brought 
out some important points which would be of 
value for any long-range programme for im- 
provement of crop plants, such as: (1) organis- 
ing a Bureau of Plant Introduction, (2) setting 
up a Committee for Plant Exploration in Indo- 
Malayan region, and (3) intensifying study of 
plant taxonomy and cytogenetics in botanical 
research centres. 


C. G. 
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A HISTORICAL NOTE ON A THEOREM 

IN INCOMPLETE BLOCK DESIGNS 

A THEOREM in incomplete block designs lirst 
glimpsed by the author partially in 19461^ has 
been completed by Schutzenberger in 1949- and 
his proof has been improved upon by Chakra- 
barthi in 1950.- The aim of this note is to put 
these results in their historical perspective and 
also to indicate a method of proving them with- 
out vector notions, but using the matrix repre- 
sentation of a block design mentioned by the 
author in 1943.^ 

The symbols v, h, r, k in this note will be 
used in the sense of Fisher and Yates in con- 
nection with balanced incomplete block designs. 
d = (r— X) where X is the number of elements 
common to any two sets in a block. 

The theorem proved in 1946"^ is: “A neces- 
sary condition for a cyclic solution to exist is 
that (r— X) should be a perfect square when 
V is even. Hence a difference set cannot exist 
when V is even and r— X is not a perfect 
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square, e.g., u ~ b = 46, r = k 10, X = 2.” 
This is quoted by Bose-' who adds that for the 
above design which is yet unsolved, at least 
no cyclic solution can exist. 

Schutzenberger has completed the theorem 
and shown that if v is even, a symmetrical de- 
sign can exist only if r -- X is a perfect square. 
But his proof involves complicated methods. 
The shorter proof of Chakrabarthi also includes 
orthogonal vectors and Laplacian expansion for 
determinants. 

The result can be proved with the help of 
the author’s matrix representation, which has 
also been used by Schutzenberger, and a lemma 
recognized by Chakrabarthi. Let the matrix 
(pq) represent the configuration of v elements 
and b sets, p being the index number of a set 
«and q the index number of an element con- 
tained in a set, the sets and elements being 
numbered in any manner consecutively. The 
dual configuration can be represented by the 
transposed matrix (qp). The proof of the fol- 
lowing theorem is then straightforward: 
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“If a.j be the number of elements common 
to the ith and jth sets of an incomplete block 
design, each element occurring in r blocks and 
each pair of elements in ^ blocks, then the 
square matrix of b rows formed of the 
elements, a .^- , is the product of the 
marix (pq) of b rows and v columns and 
its transpose (qp) of v rows and b columns 
where we write 0 in the empty spaces of the 
matrices and 1 in the occupied spaces/’ 

Consider the determinaiits derived from 
the matrices, where the necessary number of 
zero rows or zero columns are added ii b 4 = v 
to make it square. Hence, | a,; | = 0 if b =f v 
and dij is a perfect square if b = v. 

In the case of the symmetrical block design, 
CLij = X (i 4= j) and an = k = r and in. the 
other case, at least two a i/s are unequal. The 
proof of this and also of the relation v ^ b, is 
obvious from the following identity proved by 
the author,-^ 

2 (aij-au:)- = (k-1) (r-?c)(r-XV-^rl 
where i is hxed and j, k run over all valuers 
except i not exceeding b. The value of the 
determinant | c/j l in the symmetrical case is 
a pai'ticular case of that given by Salmon'* and 
can be shown to be equal to r- (r — X) 

A. A. Krishnaswami Ayyaxgar. 
Andhra University, 

Waltair, 

January 14, 1951. 
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RAMAN SPECTRUM OF 
APOPHYLLITE 

Apophyllite (KF Ca^ Si.. 0 o„' 8R>0) is unique 
among the silicates in that it bears a close 
resemblance to the micas in its structural cha- 
racteristics, while like the Zeolites it is capable 
of giving off its water-content on heating and 
reabsorbing it on cooling. Only a study of the 
(iehydration curve and the optical anomalies 
exhibited by apophyllite are on record. If 
Pauling’s rule is to be obeyed, the water content 
in this crystal has to be incorporated as 
HO-H-O groups rather than in the customary 
way. This seems to be corroborated by the 
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appearance of only one high frequency shift 
Raman line in its spectrum. 

The Raman spectrum of a natural specimen 
of apophyllite was photographed miag the 
X 2537 radiation of a quartz mercury arc as 
exciter. The incident light was normal to the 
(001) cleavage face, while the scattered light 
was gathered edgewise along [100] direction. 
Its spectrum, consists of 19 lines with frequency 
shifts 90 (1), 108 (3), 138 (2), 166 (1), 187 (1), 
209 (2), 232 (1), 280 (1), 307 (2), 344 (2), 
355 (1), 433 (1), 488 (2), 541 (2), 586 (2), 
820 (1), 1080 (5) and 3520 (10), the first 

18 of which are reproduced in the accom- 
panying figure. It is found that while the lines 
90, 166, 209, 232 are depolarised, lines 108, 138, 
187, 1080 and 3520 are strongly polarised when 
unpoiarised light is incident along the optic 
axis and the scattered light is taken normal to 
the (100) cleavage face. 


,^1 


I 

I 



Fig. 1 


(a) Raman Spectrum of apophyllite taken with d 2537 
excitation. 

(b) Its Microphotometer record. 

The structure of apophyllite is based on 
linked silicon oxygen sheets of a tetragonal 
type, the adjacent sheets being linked by 
cations (Ca, F and K) on reflection planes. 
A calculation of the possible number of vibra- 
tions of the different symmetry types of the 
two molecules contained in the unit cell show 
that as many as 103 frequencies may foe ex- 
pected to appear in Raman effect. Also i'n the 
particular orientation studied, all except the 41 
frequencies of the degenerate class E should 
be fully polarised and as such a tentative 
assignment can be made as given below. 
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Symmetry type B '‘S 

Frequency observed 3520 108. 138 90, 166, 209 

1080 187 232 

The author is grateful to Prof. R. S. Krishnan 
for suggesting the problem. 

Physics Dept., P- Narayanan. 

Indian Institute of Science, 

Bangalore 3, 

March 14, 1951. 
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SCHILLER IN MOONSTONE 

I HAVE read with interest the article on^ the 
above subject in the October 1950 issue 
of Current Science and also the original 
paper referred to therein. ^ Some of their re- 
ferences are to earlier work carried out by me, 
and as I cannot fully subscribe to the inter- 
pretations or the conclusions arrived at, I would 
welcome this opportunity to discuss these in 
your journal. 

I. Schiller Plane or Schiller Axis.— The 
Schiller plane of the potash-soda moonstone 
felspars has been measured by a number of 
workers- (and see reference therein pp. 309- 
10). The values obtained by them vary bet- 
ween the angles of 72° and 75° -5 as measured 
on the trace of 001, the plane cutting the c-axis 
negatively and being perpendicular to 010. The 
mean value obtained by me for Ambalangoda 
moonstone was 73° -53' and with /? = 63° -57' 
the plane thus makes an angle of 9° -56' with 
thie c-axis. Raman, Jayaraman and Srinivasan 
prefer to make use of the schiller axis, i.e., the 
normal to the schiller plane. They give the 
direction of this schiller axis as 81° to the c- 
axis and state that the schiller plane makes an 
angle of 9° with 100 that is with the c-axis. In 
view of their cursory reference to other deter- 
minations of this schiller plane, it is surprising 
that no information is supplied as to how their 
own measurements were made. Moreover, 
without qualification their figure of 81° to the 
c-axis is ambiguous as it includes two arbitrary 
directions. However, it is fairly certain that the 
direction obtained by them is in the same sense 
as that of previous workers, i.e., that the 
schiller plane cuts the c-axis negatively. If 
this is the case, their value of 9° is very close 
to the figure of 9° -56' obtained by me. _ The 
difference is probably well within the limits o 
their experimental error. Again, within the 
limits of experimental error, this plane is iden- 


tical with the mean plane in which the micro^ 
and crypto-perthitic structures lie in these 
potash-soda moonstone felspars, as measured by 
various workers. 

II. Micro- and Crypto-Perthitic Structure and 
Schiller. — Raman, Jayaram and Srinivasan dis- 
count the suggestion that the schiller of these 
blue and white moonstones is connected with 
the perthitic structure, stating “the coarse struc- 
ture of which indications are observed under 
low powers of the microscope in certain other 
cases is prima facie incapable of giving rise to 
the optical phenomena under consideration”. 
But is this the case? The micro- or crypto- 
perthitic structures described and photographed 
by me- (pp. 302-12 and plates) in the blue- 
white Ambalangoda moonstones show lamellae 
ranging in thickness from *001 millimetre down- 
wards the majority lying between *001 and 
*0005 millimetre. Now *0005 millimetre is 
below the wave-length of the middle part of 
the visible spectrum, and it will be evident from 
the description referred to above that this value 
cannot represent the lower limit of thickness 
of these lenses or films. These lamall^ are not 
flat plates as the writers apparently assume 
them to be, but are in reality flattened cigar or 
pencil-shaped bodies tapering away at the 
edges. Their length — in the plane of 010 — is 
roughly 50 times and the breadth — along the b- 
axis — is about 10 times the mean thickness. 
They tend to finger off in the b-axis direction 
along prism planes. 

I submit that these dimensions are of a much 
lower order than that indicated by the above 
quotation aiid that they lie within the limits 
required for producing the blue to white schiller 
by the scattering and reflection of light by 
these bodies. 

The writers make a strong point of their 
observatioii that the schiller range is several 
times greater when measured on the c-axis of 
rotation than when b is the rotating axis. I 
submit that this is pi'ecisely what' one would 
expect if thIe schiller is due to the minute len- 
ticular bodies described above, with a length 
much greater in a direction perpendicular to 
the b-axis than is their breadth parallel to this 
direction. 

The fact that moonstones with white schiller 
show relatively coarser and more sharply de- 
fined micro- and crypto-perthitic structures 
would also follow from the increasing propor- 
tion of the visible spectrum scattered and re- 
flected by these minute bodies. 

It may- be said that of the many hundreds of 
transparent or semi-transparent rnicro- and 
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crypto-perthitic soda-potash felspars which I 
have examined under the microscope not one 
has failed to display a schiller, either blue, 
blue-white or white. The same applies to those 
micro-perthitic microclines sufficiently clear or 
translucent along the a-axis direction to permit 
of internal reflections. 

III. X-Ray Heterogeneity. — Raman, Jaya- 
raman and Srinivasan agree with previous in- 
vestigators that these Ambalangoda moonstones 
show X-ray heterogeneity although they draw 
attention to a paper by Chao and Taylor*' in 
which ‘‘certain specimens of moonstone show a 
faint schiller but give no trace of additional 
X-ray reflections”. 

This paper discusses the X-ray examination 
of eleven potash-soda felspars supplied by me 
to Taylor. Eight of these specimens show blue 
or white schiller and only the one lowest in 
soda, namely, specimen D with a faint blue 
schiller, definitely fails to show a double X-ray 
pattern, with the next specimen on the list, 
namely E, doubtful. These two specimens con- 
tain only 14% and 16*5% of soda felspar res- 
pectively as against 30 to 40% in Ambalangoda 
moonstone. Yet both of these shov/ micro- to 
crypto-perthitic structures under the mici'oscope 
with optimum illumination conditions, speci- 
men D faintly and specimen E fairly strongly. 
I have recently confirmed my original observa- 
tions from portions of these specimens still in 
my possession. Of the remaining six specimens 
which show definite X-ray patterns and micro- 
to crypto-perthitic structures, two are Ambalan- 
goda moonstones. 

IV. Apparent Monoclinic Character of the 
Soda-Potash Felspars. — ^Reference is made by the 
writers to a paper by Ito<> in which the segre- 
gation of the soda felspar component in moon- 
stone is stated to be such as to make a near 
approach to the structure and symmetry of 
orthoclase. This apparent monoclinic charac- 
ter, even with relatively coarse perthitic moon- 
stones was-* pointed out by me as early as 
1930- (p. 306) and discussed in later papers*^ 
(p. 485) and-^ (pp. 88-89). Monoclinic symmetry 
could be simulated by twinning of the triclihic 
soda felspar component, but the micro-perthitic 
schillerised potash-soda felspars show no visible 
evidence of twinning and their behaviour to- 
wards heat treatment indicates that the soda 
felspar component is different from true albite. 

E. Spencer. 

February 9, 1951. 


1. Raman, C. V., Jayaraman, A. and Srii.va‘>an, T. K. 
In(t Acacf. Sd,, 1950, 32A, 123 Spencer, E., 
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1938, 25, 87. 5. Chao, S. H., Smare, D. L. and 
Taylor, W. H., Ibid., 1939, 25, 338. 6. I to T. I., X^Fay 

Sfadies on PolyfnoypJiism, Marasen Co., Tokyo, 1950. 


THE STRUCTURE AND OPTICAL 
BEHAVIOUR OF THE CEYLON 
MOONSTONES* 

I. The visual observations described in 
our paper under this title, and the photo- 
graphs reproduced in an article appear- 
ing in the pre.^ent issue of Current Science 
prove that the schiller exhibited by the Ceylon 
moonsto.ies is very far indeed from being a 
geometric reflection of light within the crystal. 
Actually, it is a diffusion of light visible in all 
directions, the greater part of the energy 
diffused being, however, concentrated within a 
fairly defined area extending over several de- 
gress of arc each way. The distribution of in- 
tensity in these diffusion patterns and the 
manner in which the patterns shift with the 
setting of the crystal are most conveniently 
described in terms of the “schiller axis” which 
is a particular direction within the crystal. 
Since there is no geometric reflection, the “schil- 
ler pla.:es” are purely hypothetical and the use 
of the term to describe the phenomena seems 
to us to be misleading. 

II. From a study of the shape and angular 
extension of the observed diffusion patterns, 
well- understood principles of optical diffraction 
theory enable us to deduce the linear extension 
of the elements in the heterogeneous structure 
responsible for the diffusion of light. Table I 
gives the average values determined by us in 


this Vv^'ay from a 

study of numerous 
Table I 

specimens. 

Colour of the 
Schiller 

Major axis 

Minor axis 

Blue 

1 • 6 iU 

O’S JUL 

Blui.sh-white 

. . 3 • 0 

1 *6 /A 

White 

6-0 yU 

5-0 fi 


The lengths shown in the second and thh'd 
columns of Table I are transverse to each other 
and to the direction of the schiller axis. The 
maximum difference in refractive index arising 
from the local variations of chemical composi- 


* Our paper under this title [appeared in Froc, Ind. 
Acad. Sci., 1950, 32, 123-40. 

The paragraph numbering in the present note follows 
that appearing in Dr, E, Spencer’s letter tp which it is 
a reply. 
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tion of the feldspar is of the order of 0*01. 
Multiplying this by the lengths shown in 
Table I, it is seen that the optical path-differ- 
ences arising in the passage of light through 
an individual element in the structure would, 
in all cases, be oxily a small fraction of the 
wave-length of light. One has also to consider 
the confusion arising from the overlap of the 
phase-differences due to the elements succes- 
sively traversed by the light. In these circum- 
stances, it does not seem possible that the 
heterogeneity of structure actually responsible 
for the schiller effect would visibly manifest it- 
self under the microscope. 

The structures observed by Dr. Spencer under 
certain conditions of illumination and under 
low powers of the microscope have dimensions 
ranging from 50 m downwards in one direction 
and from 10 do Wii wards in the transverse 
direction. These are far larger than the sizes 
indicated by the diffusion patterns and shown 
in Table I. The remark made by us in our 
paper that such structures are prima facie in- 
capable of giving rise to the optical phenomena 
under discussion seems to' us in the circum- 
stances fully justified. 

III. The features of the structure which are 
responsible for the appearance of the optical 
diffusion patterns studied by us are presumably 
also responsible for the observed peculiarities 
in the X-ray patterns. We make this statement 
with due reserve, since, as stated in our paper, 
further investigations are necessary to establish 
the correctness in a conclusive manner. 

IV. Prof. Ito states clearly in his paper that 
the structure of the Korean moonstones studied 
by him is beyond the resolving power of a mi- 
croscope. The samples of the material w^hich 
he has kindly sent to us are beautifully crystal- 
lised and transparent specimens. We see no 
reason to believe that either the schiller which 
they exhibit or the special features observed 
in their X-ray patterns arise from coarse struc- 
tures of the kind found in the micro-pertbdtic 
feldspars. 

C. V. Raman. 

Bangalore, A. Jayaraman. 

April 14, 1951. T. K. Sriniv.^san. 


RELATION BETWEEN BOND COMPOSI- 
TION AND CRUSHING STRENGTH OF 
SAND LIME BRICKS 

The bond in sand lime bricks is mainly made 
of 3 CaOSiOo and 15 CaO ALp^ 5 SiOo. An 
empirical formula shown below gives roughly 
the relation between the nature and composi- 


§7 

tion of the bond and crushing strength of the 
brick. 

Crushing strength in Ib./sq. in = 400 T.S. 
-r 720 A.S., where T.S. and A.S. represent the 
percentages of lime in the aggregate present as 
tricalcium silicate and calcium aluminosilicate 
respectively. 

Bricks were made using pure lime and sand 
under a pressure of 2 tons per sq. in. and 
steamed for 8 hours at a pressure of 100-125 
Ibs./sq. in. The time lapse between the deter- 
mination of the crushing strength and the pre- 
paration of the brick was ordinarily about 15 
days. The crushing strength of the bricks pro- 
gressively increased with increase in the pro- 
portion of lime. Assuming that whole of lime 
Table I 


Crushing strength in Ib./sq. in. 
%Tdme in aggregate 



Observed 

Calculated 

5 

1942 

2000 

6 

2391 

2400 

7 

289.3 

2800 

8 

3158 

3200 

12 

4894 

4800 

is present as 

tricalcium silicate 

the crushing 


strength according to the formula is equal to 
400 X percentage of lime. Both the calculated 
and observed values are given in Table I and 
show fair agreement. 

Venkatesham- prepared superior quality sand 
lime bricks using sludge after extraction of 
potash from felspar mixed with suitable amount 
of sand and water. The work under progress^ 
in these Laboratories leads us to conclude that 
calcium oxide reacts with felspar according to 
equations I and II: — 

KoO AloO,. i6 SlOo h 20 CaO - K, O + 

B (3 CaO SiOo) h 2 CaOAloO;^ (I) 

5 (3 CaO SiOo) -f* 2 CaO AUO, -I- .r SiOj 
==15 CaO AUO^S SiO, f 2 CaO SiOo 
-’r( X- i) SiOo (II) 

One molecule of 15 CaO AloO.^ 5 SiO^ and one 
molecule of 3 CaO SiO^ are produced from each 
molecule of felspar. The extent of the decom- 
position of felspar depends on the purity ol‘ 
lime (Table II). The composition of the 
sludge being thus fairly known it is possible to 
find out the amount of tricalcium silicate and 
calcium aluminosilicate in the bricks. The 
values of crushing strength calculated from the 
formula are in close agreement with the experi- 
mentally observed values (Table II), 
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Table II 


% Purity 
of lime 


% decomposi- 
tion of 
felspar 


lime as 


Crushing 
strength 
lb. sq. in. 


90 

70 


90'S 

70-0 


T.A. A.S. 

1*26 C-31 5130 5047 
0-074 4-87 3829 3896 


Thanks of the authors are due to Dr. S. 
Husain Zaheer for his keen interest. 

Central Laboratories for D. S. Datar. 
Scientific & Indstl. Res., B. S. R. Sastby. 
Hyderabad (Dn.), 

December 11, 1950. 


1. Searle, A. B., B/'t\-/h ami Artindai Stones of Ncnpiastic 
Materials, 191o, 82. 2. V. Venkatesham, J. Sd. Induslr. 

Res. {India), 1943, 8 B, 184. 3. cf. Eshwar Raj Saxena 
and Datar, D. S. , ./. Indian Chein. Hoc. Iiuliislr. and \ e.ei 
Kd ^ under publication. 


A MODIFIED AUTOBIOGRAPHIC 
TECHNIQUE FOR THE LOCATION OF 
‘^PHYSIOLOGICALLY ACTIVE'*^ SPOTS 
ON PAPYROGRAMS 

In the course of our studies on the papyro- 
graphic separation and quantitation of antibio- 
tics, vitamins and other growth factors, we "were 
confronted with the problem of locating the 
‘physiologically active^ spots on the papyrogram 
by the technique of bio-autography. Since 
rectangular dishes (45 X 25 X 2 cm.) usually 
employed for such testsb^ have not been readily 
available to us, we tried to use stauiless steel 
‘Dishes’ (40 cm. X 10 X 2 cm.) made to similar 
specifications. Our first trials with penicillin 
papyrograms developed according to the micro- 
method of Rockland and Dunn^ as modified by 
Govindarajan and Sreenivasaya,-^ showed that 
it was' difficult to locate the “active” spots. The 
technique was, therefore, modified by first 
layering the “disb,” with a rectangular sheet of 
cellophane, with its two shorter ends over- 
reaching the lip of the dish. The nutrient agar 
medium ir.oculated with S. aureus, was then 
poured on to the dish and allowed to set. The 
papyrograms (1cm. x 19*5 cm.) after develop- 
ing were placed on the agar surface, gently 
pressed with a flattened glass rod to facilitate 
intimate contact of the paper and allowed to 
remain there for 30 minutes. During this 
period, the active principles from the ‘spots’ 
were expected to diffuse into the agar. The 
strips were then removed and the test “dishes” 
incubated at 37° C, for 18 hours. 


With the help of the extra length of cello- 
phane allowed to over-reach the lips of the 
dish, the agar layer can be easily lifted and 
held vertically for inspection. The “active'* 
spots can be easily located as clear and trans- 
parent spots on the agar layer. Permanent 
records of such papyrogram preparations can 
be obtained by making contact prints on 
“Ilford reflex contact Document No. 50” (see 
Fig. 1). 



1 2 .3 


Penicillium Notatum grown on the basal medium, 
supplemented with: — 

1. Lac Washings. 2. Aqaeoius green gram extract. 
3. Enzyme-free moldy ])ran extract. 

Circles in the figure represent the area.s spotted with 
the beer. 

This method has been successfully applied for 
the characterisation and quantitation of the 
penicillins in the fermented beers and also, for 
the separation and identification of growth 
factors ill the physiological fluids and tissue 
extracts. 

Our grateful thanks are due to Prof. M. S. 
Thacker, our Director, for his kind interest. 

D. S. Venkatesh. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science^ 

Bangalore 3, 

April 6, 1951. 


1. Karnovsky, M.'L. and Johnson, M. J., AnaL Chem., 
1949, 21, 112.5. 2. Kluener, R. G , /onr. Bact., 1949. 

57, 101. 3. Rockland and Dunn, Science, 1949, 109, 539. 
4. Govindarajan, V, S. and Sreenivasaya, M., Curr, Scf 
1950, 19, 39. 


No, 4 1 

April 1951 J 

ANALYSIS OF SUGARS USING PAPER 
CHROMATOGRAPHY {CAPILLARY 
ASCENT) 

During the course of our investigations on 
natural carbohydrates, we have had occasion to 
analyse a number of sugar mixtures and uronic 
acids, adopting Williams and Kirby’s technique 
of ascending paper chromatography,! How- 
ever, filter-paper strips (10 cm. X 36 cm.), 
perpendicularly hung from a frame, were used 
instead of the filter-paper cylinders which 
sometimes shrivel or even collapse. Irrigation 
v/ith the solvent was allowed to proceed till 
the solvent front reached a height of about 
28 cm., which usually took 14 to 18 hours de- 
pending on the nature of the solvent. The 
development of the spots was done by spray- 
ing with aniline hydrogen phthalate which was 
found to be much better than ammoniacal silver 
nitrate.2 The use of alkaline potassium per- 
manganate as a developer-*^ was not satisfactory. 
The Rp values obtained differed in many cases 
from those calculable from the graph recorded 
by Wolfson, Cohn and Devaney^ (actual values 
not given), but were in general agreement with 
the figures obtained by Partridge according to 
the solvent-descending method.^ 

Table 

(Rp Values obtained at 20 C.) 



With water- 

With water- 


saturated phenol 

saturated collidine 


Partridge’s Our 

Partridge’s 

Our 


values 

values 

values 

values 

('^“Glucose 

0*39 

0*38 

0*39 

0*39 

(/-Galactose 

0*44 

0*43 

0-34 

0*35 

^/-Mannose 

0*45 

0-43 

1 0-46 

0-45 

^-Xylose 

0-44 

0*44 

1 0*50 

0*50 

^-Arabinose 

0*54 

0*53 

0-43 

0*42 

1-Rhamnose 

0*59 

0*60 

0-59 

0*58 

Lactose 

0*38 

0*36 

0-24 

0*23 

Maltose 

0*36 

0-3G 

0*32 

0*30 

^/-Galactaroni 

c acid 0*13 

0*13 

0-14 

0*13 

//-Glucuronic 

acid 0*12 

0*11 

0-lC 

1 

1 

0-15 


Chemical Laboratories, P. S. Rao. 

Forest Res, Institute, R. M. Beri. 

Dehra Dun, 

March 7, 1951. 
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ELECTRODEPOSITION OF COPPER- 
TIN ALLOYS FROM FLUOBORATE 
BATH 

Bright and adherent deposits of copper-tin 
alloys are obtained from the stannate-cyanide 
bath. The stannate-cyanide bath requires care- 
ful control of bath composition and anode 
current densities, when individual anodes are 
employed. The fluoborate bath employed by the 
present author has decided advantages over the 
one mentioned above. From the fluoborate 
bath containing both the metal fluoborates in 
solution, deposits similar to those obtainable 
from the stannate-cyanide bath, can be obtain- 
ed. The preparation, operation and main- 
tenance of the bath is simple. The bath is 
stable over long periods of operation in the 
presence of excess of free fluoboric acid. The 
accompanying table indicates the variation in- 
composition with changes in current density 
and metal content of the bath: 

Sn 31*18 g./L Anodic carrent density on 
in 1)ath Ca= 5*75 amp-Aq. ft. 

Interanode distance 2" Room temp. 23®C. 

Anode cathode distance 3.'' 


Copper content 

of bath density: fin 

Metal content of the 
deposit (%) 

(amp./sq. ft.) 

Cu 

Sn 

3*98 g./lv 5*75 

21*4 

71*6 

s-no 

10-0 

90*0 

n -50 

9*5 

90*5 

7*05 g./L 5-75 

50*0 

50*0 

8*60 

40*0 

60*0 

11-50 

31*0 

69*0 

L5*90g./r. 5*75 

82*7 

17-3 

8*60 

73*2 

26*8 

11*50 

56*2 

43*8 


The deposits obtained from the bath are fine, 
adhei'ent and easily polished. The thi'owing 
power of the bath is satisfactory. From the 
table it will be seen that satisfactory deposits 
of any composition between 17*3% Sn — 82% Cu 
and 90% Sn — 9-5% Cu can be readily obtain- 
ed. Deposits obtained beyond the range of 
c.d. mentioned are coarse and non-adherent. 
No appreciable change in composition of the 
deposit from that obtained at room temperature 
has been observed when the bath is operated 
at temperatures up to 60° C. Mild agitation 
has no influence on the composition of the de- 
posit. 

Electrometallurgy Sec., J. Balachandra. 

Dept, of Metallurgy, 

Indian Institute of Science, 

Bangalore, 

Fehrnarii 7, 1951, 
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DICHOCROCIS PUNCTIFERALIS 

GUENEE (CASTOR POD BORER) ON 

ANDRQPOGON SORGHUM BROT IN 
MYSORE 

Dichocrocis punctiferalis Guenee has been 
chiefly a castor pest, its caterpillars boring into 
castor pods and occasionally stems and con- 
structing a slighit webbing with frass particles 
on the shoots and seed capsules in a bunch. 

Lefroy (1907, 1909) stated its food plants to 
be castor, sunflower head; cacao pods (in Cey- 
lon) ; and '‘kaikar” fruits of Garuga pinnata. 

Fletcher (1914) listed the host range as “Cas- 
tor stem and pods, turmeric stem, ginger stem 
and rhizome, guava fruits”. He further stated: 
“Outside Southern India, it has been reported 
as attacking mango fl.owers, cholam heads, 
peaches, cacao pods, cardamom capsules, etc.” 

Mohan Singh (1941) recorded it on holly- 
hock. 

In Mysore we have noted this insect to in- 
fect tamarind fruits, mango flowers, pomegra- 
nate fruits, and also bore into cardamom stems 
iti nature. 

Recently in the coiu'se of our work on sor- 
ghum webbing caterpillars, Dichocrocis piincti- 
feralis Guenee was found on the earheads of 
Andropogon sorghum Brot, in the laboratory 
compound of this Department, damaging the 
grains in the same way as the sorghum (Jawar) 
webbing caterpillar — Stenochroia elongella 
Hampson, common in Mysore. The caterpillars 
on the earheads were very well developed and 
seemed to prefer this host, in that the earheads 
were reduced into a powdered mass of grains 
and frass. The extent of damage can be made 
out from Figs. A and B, 



A. Infected Soyglmm earhead. 

B. Infected Sorghum earhead split open lo sliotv 
nature of damage. (Much reduced). 


r Current 
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While continuing its study, we have been 
able to rear them also on stored grains of . sor- 
ghum and also on rice bran. But these two 
food media were not equally well preferred. 

Though we have noted this pest for the flrst 
time on sorghum it has not been taken on this 
crop in the fields. But it is interesting to note 
its wide host range — oilseeds, fleshy stems and 
fruits, flowers and diied cereal grains. 

Sorghum is grown extensively in Mysore and 
is a staple food crop. It is usually subjected to 
the ravages of the webbing caterpillar, Steno- 
chroia elongella Hampson, a major pest on the 
hardened grains in the earheads, in Mysore 
District. Castor is also a major oil seed crop 
in Mysore. Though the latter is grown as a 
seasonal crop in the fields, perennial castor 
plants exist in the backyards of village houses. 
The season of the two field crops — sorghum 
and castor, differs; the former is sown in 
March-April and harvested in August-Septem- 
ber and the latter comes to bear pods later. 
The absence of the castor pod borer on sorghum 
in the field, may be due to the seasonal varia- 
tions of the two crops. But there is every pos- 
sibility of the pest extending from the perennial 
castor plants grown in village backyards, to 
sorghum earheads in the field as infected pods 
can be found throughout the year. It is also 
possible that this pest may invade the stored 
grains from field infections. 

With its extensive host range and varying 
feeding habits, this insect must be viewed as a 
potential economic pest of cereal food crops. 
The damage would be much more serious when 
it breaks out along with the usual webbing 
caterpillar — Stenochroia elongella Hampson. 

As a preventive measure against the spread 
of this pest, perennial castor plants in village 
backyards must be examined more often and 
infected pods destroyed by burning. 

Detailed biology and bionomics of this pest 
are being studied. 

We are grateful to Mr. B. Krishnamurthy, 
Government Entomologist, for help and con- 
structive criticism. 

Entomological Lab., M. Puttarudriah. 

Dept, of Agric,, G. P. Channabasavanna. 
Bangalore, 

January 15, 1951. 
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POTATO PYROPHOSPHATASES 

A LABILE alkaline pyrophosphatase, activated 
by Mg+'f* ions, was first demonstrated in 
erythrocytes, 1 and it was suggested--- that this 
enzyme for its activity requires SH~ and 
NHo groups. Similar enzyme was found in 
many animal tissues excepting bone.-^ A search 
was made to find whether such an enzyme is 
distributed in vegetable kingdom also. Success- 
ful results were obtained with potato. 

There are only few reports on vegetable 
pyrophosphatases,-'’^'''^ but in all these cases the 
enzymes had an activity optimum in acid pH. 
Potato is found to contain, besides several 
enzymes, a phosphomonoesterase,-' a pyrophos- 
phatase,-' and an apyTase,'^ and here also all 
these three enzymes have an acid optimum pH. 
So far the alkaline pyrophosphatase in potato 
or in vegetable tissues was not investigated. 

Experimental. — Skinned potato was cut into 
chips and crushed in a mortar, and ground well 
with twice its weight of cold double-distilled 
water. The extract was centrifuged, and with 
the clear supernatant the enzyme activity was 
determined at different pH values with and 
without added magnesium ions. 

Table I 



Without added 

With magnesium 

7 P iitjerated 

plf 

magnesium 7 P 
liberated 

2-62 

ni! 

nil 

3-20 

s 


3*62 

26 


3*88 

39 

.. 

4-13 

52 

45 

4.33 

65 


4.CG 

68 


4.93 

72 

57 

5.32 

66 


6-12 

52 

16 

6-75 

35 

31 

6-99 

26 


7.25 

20 


7-42 

14 

46 

7-66 

11 

. . 

7.90 

9 


8.18 

4 


8.55 

6 

78 

8-16 

3 

81 

9-64 

nil 

77 

A mixture 

of 3 ml. of veronal-acetate buffer 

(M/35), 1 ml 

. MgClo (M/10) or 

water, 0*5 ml. 


of Na^P^.O- (M/100) was brought to 38"“ C., and 
0*5 ml. of the enzyme solution was added, and 
incubated for exactly 15 minutes at 38° C. The 
enzyme activity was stopped with 2-5 ml. of 
10% trichloracetic acid, filtered, and the oi'tho- 
phosphate determined in the filtrate. The re- 
sults are given in Table I. 

From the table it could be seen that the alka- 
line pyi'o phosphatase is inactive in the absence 
of magnesium, but exerts its maximum activity 
between pH 8*55 to 9*64 in the presence of 
0-01 to 0*1 M. magnesium. With 0*001 M. or 
below of magnesium the activity is nil. 

The enzymes can be purified by fractionation 
with amm. sulphate. The protein precipitated 
at 0*3 saturation showing negligible activity 
was discarded. The supernatant was brought to 
0-6 saturation and the precipitated protein dis- 
solved in -water a clear solution was ob- 

tained. This fraction contained most of the 
enzyme systems of the crude extract. 

Studies on this purified preparation revealed 
that the acid enzyme has a broad activity opti- 
mum ranging from pH 4*33 to 6*75. It is 
therefore concluded that the crude extract con- 
tains some factors* which inhibit the activity 
between pH 6*12-6*75. These factors seem 
to be absent or present only in small amounts 
in some batches of potatoes where the broad 
optimum was obtained. Most of the alkaline 
enzyme is present in the purified preparation, 
but the activity at pH 3*62 -was very much re- 
duced. Attempts at further purification by ace- 
tone precipitation resulted in loss of most of 
the alkaline enzyme, though the acid enzyme is 
not affected. 

The alkaline enzyme is very unstable, and 
this spontaneous inactivation is more pronoun- 
ced in acid medium (pH 5). Calcium acts as 
a competitive inhibitor producing more than 
80% inhibition when Ca/Mg is 0*1 
Cu, F, Zn, HCHO, produce marked inhibitions 
at low concentrations. The Cu inhibition is 
reversible with cysteine, indicating thereby that 
thiol groups are essential for the enzyme acti- 
vity. Formaldehyde inhibition suggests that 
amino groups also are essential. Thus the potato 
alkaline pyrophosphatase is very much similar 
to the erythrocyte and other animal tissue 
alkaline pyro£)hosphatases. 

Comparing HCHO and Cu inhibitions of the 
alk. enzyme of the crude and the purified ex- 
tracts it was found that the crude preparation 
suffered greater inhibition with HCHO, and 
very slight inhibition with Cu. There seem to 
be some factors in the crude extract which 
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form complexes with Cu and thus make the 
inhibitor ineffective. 

Dept, of Chemistry, B. Naganna. 

Madras Veterinary College, 

Vepery, Madras 7, 

January, 1951. 


1. Ncganna, B. and Menori, K. N., Cf/rr. Sri., 
1947, 16, 22(). 2. — , . /.'y?. C,: 1948, 174, 501. 3. 

Xaganna, B , /did., 1950, 183, 093, 4. — , Paper com- 
nuinlcaled to 0/n\ Sri. 5. Pfankiich, E., J. Physiral 
Chrm., 1930, 241, 34. 0. Oiri, K. Y., IbU., 1037,245, 185. 
7. Jean Courtios, F.}izymoio>yia, 1937, 1, 377. 8. Krishnan , 
P. S., Arrh. Biorhrm., 1949, 20, 261. 


AIR LAYERING IN LITCHI WITHOUT 
SOIL OR WATER 

Litchi is commonly propagated in India by air 
layering; but extensive watering is essential to 
get the desired grafts. Besides, many of the 
layers heal over and fail to produce roots, 
simply because they could not be watered so 
frequently as they ought to be. 

Recently, it has been reported from Florida 
that ornamental plants have been air-layered 
with the help of sphagnum moss and air wi*ap 
(a special plastic material which allows ex- 
change of respiratory gases but no loss of 
moisture) without watering the layers at all. 
This method was therefore tested for Litchi. 

Shoots of all important varieties of Litchi 
growing at this Station were air -layered (in 
July 1950) wdien the weather was quite wet. 
Vigorous terminal branches, 18" to 24" in length, 
preferably with a fork near the top were 
selected. A ring of bark about one inch in 
diameter was removed and well scraped to 
make sure that there was no cambium left. 
Rootone (a well-known commercial product) 
was applied to the upper edge of the ring which 
was covered with thick damp sphagnum moss. 
Air . wrap v/as then placed around moss and 
wrapped in such a manner that it was relatively 
air tight. Holding in this position each end 
was tied with rubber band. Watering was com- 
pletely withheld. 

After one and a half months, roots developed 
on the layers and were visible through the air 
worap. They were left there for another fort- 
night when roots of good length had formed on 
each one of them. They were then detached 
from the mother plant and potted. 

Govt. Fruit Res. Station, L. B. Singh. 

Saharanpur, U.P., 

January 19, 1951. 
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THE CHROMOSOME NUMBERS IN 
THE FAMILY ANONACEAE 
A NOTE was published by one of the authors 
(R.D.A.), jointly with Prof. J. J. Asana,i- on the 
chromosome numbers in the family Anonacese. 
Since then, Bowden---^ figured the chromosome 
complements of some more species in the 
family. 

The family Anonace^ has an important phy- 
logenetic position and it is very desirable that 
the number and the morphology of the chromo- 
somes be described in more genera of this 
family. 

The present authors worked on Cananga 
odorata, H.f. & Th. and Saccopetalum tomen- 
tosum, H.f. & Th. The former is available in 
the gardens and the latter grows wild in Bom- 
bay and its environs. The haploid and diploid 
chromosome numbers found in Cananga odorata, 
H.f. & Th. were eight and sixteen respectively. 
These numbers agree with the counts given by 

Bowden.2i3 

In Saccopetalum tomentosum, H.f. & Th. the 
haploid number, as observed at diakinesis, I 
and II metaphase in the pollen mother cell 



Fig. 1. Saccopetalum tomentosum, First metap'.m.se 
plate, (x 2775). 

nuclei and I metaphase of the megasporocyte 
nuclei, was found to be nine (Fig. 1). The 
haploid chromosome number for this genus has 
been recorded here for. the first time. 

M. M. Arts College and R. D. Adatia. 

N. M. Institute of Science, D. B. Choksht. 
Andheri (Bombay) , 

January 2, 1951. 


1. Asana, J. J. and .Vdntia, R. O., O/rr. S<y\ 1945, 14, 
74-75. 2. Bowden, W. M.. Awrr. ftmrn. Brt , 1945, 32, 
81-92. 3. — , IbixL, 1948,35, 377-81. 


PROPAGATING JACKFRUIT 
ARTOCAR-PVS INTEGRIFOLIA 
BY AIR-LAYERING WITH HORMONES 

Air-layering of jackfruit shoots was tried by 
the author with a view to overcome the serious 
disadvantages resulting from seed propagation. 
A large number of two-year old shoots having 
diameter from 1*4 cm. to 1*8 cm. were air- 
layered simultaneously by using the following 
rooting media: (i) Clay and sand; (ii) Seradix 
A (a commercial product) in the concentratipps 
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of 0-05 per cent, and 0-025 per cent, respectively; 
(m) a-naphthalene acetic acid in the concen- 
trations of 0-05 per cent and 0-025 per cent 
respectively. 

The results are summarised below; 

Table showing the number of successful air 
layers in jackfruit by using hormones 

No. of air 


Treatment 

No. of 
shoots 
treated 

No. of air 
layers 
rooted 

layers 
died on 
trans- 
planting 

No. of 
successful 
air layers 

Control (sand 
and clay) 

50 

24 

14 

10 

Seradix A. 

(0-0 j%) 

50 

38 

IS 

20 

Alphanaphthalen 
acetic acid 
(0-05%) 

e 50 

30 

0 

24 

SerscUx A. 
(0.025%) 

50 

30 

0 

30 

Alphanaphthalen e 50 

30 

8 

28 


acetic at id 


(0.025%) 

It may be mentioned that rooting due to 
application of Seradix A and a-naphthalene 
acetic acid in concentrations of 0-025 per cent, 
was profuse as shown in Fig. 1. This profuse 
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rooting is possibly responsible for greater sur- 
vival of air layers in this case, compared with 
control ones, since their rooting was relatively 
weak. 


These air layers are ready for transplanting 
in 3 months and reach such length and thick- 
ness which a seed-propagated pjant attains in 
2 to 3 years. 

Govt Fruit Res. Station, L. B. Singh. 

Saharanpur, U.P., 

January 3, 1951. 


A SYNCHYTRIUM DISEASE OF UDID 
BEANS 

Leaves of udid beans grown in a garden near 
Poona were found severely parasitized by a 
species of Synchytrium. Only the lower leaves, 
being well protected against direct sunlight, 
were infected and, due to improper leaf-expan- 
sion were smaller in size, showdng galls on both 
surfaces. There vras no thickening of the leaf 
tissue in the infected region. The formation of 
prosorus and sporangial stages has not been 
observed. 

Patel, et aV described a leaf-spot disease of 
Phaseolus mungo from Jalgaon, Bombay, caused 
by a fungus which was identified as Synchy- 
trium phaseoli Patel, Kulkarni & Dhande. An 
examination of authentic material secured 
through the kindness of Dr. M. K. Patel has re- 
vealed that the fungus may not be a Synchytrium, 
since the resting spores are produced in the 
intercellular spaces of the leaf-mesophyll simi- 
lar to the oospores of the downy mildews. The 
fungus under study, represents an undescribed 
species of Synchytrium and its name is proposed 
in honour of Prof. S. L. Ajrekar. Type is de- 
posited in Herb. Crypt. Ind. Orient., Delhi. 

Synchytrium afrekari Payak & Thirumalacliar 
sp. nov. (Fig. 1). 



Fig. 1. Synchytrium Ajrekari T. S. of Leaf passing 
Through a gall showing Hypnospore x 115. 

Gall.^ on the leaves ampliigenous, simple, 
rarely coalescing and compound, appearing a.s 
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tiny tubercles. Hypnospores spherical, fillinJ^ 


the host ceils, golden-brown, 114-266/^ in dia- 
meter, surrounded by a hemispherical mound 
of thin-walled tissue above, thick-walled, wall 
8-11 *5,^4 thick. 

Hab. on the lower leaves of Phaseolus mungo 
L. Leg. M. M. Payak, Poona, 12th October 1950. 

Gall^ in foliis amphigenas simplices, raro 
coalescentes atque compositae, apparantes ut 
minuti tuberculi. Hypncsporse sph^ricae, plan- 
tae hospitis cellulas implentes, aureo-brunneae. 
114-266 M diam., circumdat® acervo hemisphae- 
rico textures tenuiter supra parietat^, parietibus 
crassis pr^dit^, muro vel pariete 8-11*5 
crasso. 

Hab. in foliis inferioribus Pkaseoli mungo L. 
lectus a M. M. Payak, in loco Poona, die 12 
Octobris 1950. 

The writer is grateful to Dr. M. K. Patel for 
help in examining the specimens, and to Rev. 
Father H. Santapau, s.j.. Head, Dept, of Bio- 
logy, St. Xavier’s College, Bombay, for the 
Latin diagnosis. 

Botany Lab. of M.A.C.S., M. M. Payak. 

Law College Building, 

Poona, 

January 25, 1951. 


1. Patel, M. K., Kulkarni, V. S., and Dhande, G. W., 
Otf'r. Sd., 1949, 18, 171. 


ROOT-KNOT NEMATODE ON POTATO 
TUBERS IN SIMLA 

Potato tubers showing scab-like warts from 
the Potato Breeding Sub-Station, Simla, on 
microscopic examination, revealed that the 
warty galls were incited by the root-knot 
nematode Heterodera marioni (Cornu) Goodey. 
The disease was reported to be quite severe on 
the tubers in restricted areas in the Sub-Station. 

The nematode infestation on the tuber ap- 
pears first, as tiny tubercles but heavy and 
localised infestation, stimulates excessive cell 
division of the host, leading to gall formation. 
When an infested tuber is cut across, the female 
worms of the size of a pin-head may be ob- 
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served as glistening white bodies embedded 
within the potato tissue. The adult female 
w'orms (Fig. 1 ) are pyriform, often showing 
the egg case, which are light-brown to black 
cn masse. The male worms (Fig. 2) are fili- 
form and in general outline does not differ 
from the larval stages. 

The root-knot nematode has a wide range 
of hosts and can build up to epidemic propor- 
tions. 



A. Femals worm x about 60. 

B. Male worm X about 80. 

Grateful thanks are due to Dr. Pushkariiath, 
Botanist, Potato Breeding Sub-Station, Simla, 
for the supplying of diseased material and to 
Dr. S. Ramanujam, Director, Central Potato 
Research Institute, for valuable suggestions. 

M. J. Thirumalachar. 
Central Potato Research Institute, 

Patna, 

Decemher 26, 1950. 


DISEASES OF SPINACH 

Padwick and Khan (1945)i have reported the 
leaf-spot of spinach (Spmacia oleracea L.), 
caused by Heterosporium variable (H. varia- 
bile) from Srinagar in the® Kashmir State. 


S. No. 

Name of the Disease 

Causal Organisms 

1. 

Damping-off 

(i) Pythium de Baryanum, 

(ii) Fusarium spinacice. 

(Hi) Rhizoctonia solani. 

2. 

Leaf-spot 

Cercospora spinacice. 

3. 

Alternaria-blight 

Alternaria spinacice. 

4. 

Anthacnose 

Colletotrichum spinacice Ell . and Halst. 

5. 

Root-rot 

(i) Fusarium solani. 



Hi) Rhizoctonia solani. 

6. 

Black mould 

Cladosporium macrocarpum. 
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The detailed investigation of the important 
diseases of spinach was undertaken during 
1947-49 at Kanpur/^ 

A record of the diseases with their causal 
organisms is given above. 

These are the first records from India. 

Full details of this work will be published 
shortly. 

Botany Section, Babu Singh. 

Agricultural College, Vipin C. Gupta. 

Kanpur, 

February 20, 1951. 

1. Pad wick G. AVatts and Khan, M. A., ,Vl>Us on 
Indian Fungr. III. Mycological Papers No. 12, Page 15, 
61. 2. Saccardo, P. A., Syllogc Fungontm^ 10 , 13. 

* Thesis submitted in partial fulfilment of the re 
quirementfor the M.Sc., (Agriculture) degree of the 
Agra University. 

CHROMOSOME NUMBERS IN SOME 
FLOWERING PLANTS 

Except Cichorium intybus L., whose doubtful 
chromosome number has been confirmed here, 
all other numbers are new as far as known to 
the author. 

Apocynaceag 


Plumeria alba 

. . w = 18 ) 


CD 

CO 

11 

Plumeria rubra 

n = 18 

Plumeria acutifolia 

71 ==18 

Carissa carandus Linn. 

71=11 

Carissa spinarum Linn. 

71 = 1 1 

Meliaceae 


Cedrela toona B.oxb. 

CO 

II 

Sapotaceae 


Bassia latifoUa Roxb. 

71 = 12 

Verbenacecc 


Lantayia ca7nara Linn. 

71 ~ 22 

Acanthacese 


Sanchesia nobilis 

00 

CD 

il 

Compositae 


Inula indica Linn. 

71 = 9 

Pulicaria crispa Schutz-Bip. 

71=10 

Eclipiia erecta Linn. 

71=11 

Cichorium intybus Linn. 

71 = 9 

Convolvulaceas 


Co7ivolvulus pluricaulis Chois. 

71=10 

I thank Dr. G. N. Pathak fer 

verifying these 


chromosome numbers. 


Govt. Agri. College, Bhupendra Singh. 

Kanpur, 

December 19, 1950. 

1. Makowetsky (1929) as quoted by Darlington- and 
Janaki Ammal (1945), Chromosome Atlas of Cultivat'd 
F lanis. 
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PROBABLE BUD SPORTS IN CITRUS 

Considering the importance of bud-sports in 
citrus,^ a planned search for them was carried 
out at this Research Station. So far, the fol- 
lowing two important variants in citrus have 
been noted. 

1. Variant in Citrus Medica Linn. (Citron). 
TuranyL — This is a very acidic species of citrus, 
mostly used for medicinal purposes. Normally, 
the fruit of this variety is highly warty, very 
thick skinned and hard to press. The fruit- 
shape is obovoid with a knob at the terminal 
end. Locules in the inner chamber are small 
and broad with dryish vesicles. On an average, 
the pH of the juice is found to be 2-5 as tested 
by the pH test papers. 

A variant fruit was observed on a twig of 
the same tree, which was entirely different 
from the normal, described above. In this 
case the fruit was smooth skinned and less hard 
to press. Shape of the fruit was more or less 
ovoid. In T.S., the skin was about half the 
thickness of the normal and the locules in the 
inner chamber were longer and naiTower with 
more juicy vesicles than the normal. The pH 
was 2*8 showing it to be relatively less acidic. 
Thus, this is definitely an improvement over the 
normal type. 

2. Variant in Citrus sinensis Lvmu, Malta 
variety, Whitaker. — Normally, the shape of the 
fruits of this variety is globose with smooth, to 
finely pitted outer rind. Base of the fruit is 
evenly rounded, apex being also rounded with 
slight depression, having a stylar scar. On an 
average, the pH of the juice is 4-3 and the 
fruits are quite seedy. 

Two fruits, with entirely different .'^’hape, 
were observed on a limb of the same tree. The 
shape of these fruits was somewhat pyriform 
with more or less pitted surface. The base of 
the fruit was short necked. The pH of the 
juice in this case was 3-6, thus sliglitly more 
acidic than the normal. Moreover, there were 
relatively less seeds. 

The twigs of these two major variants along 
with other minor variants have been tagged 
for further observations. A detailed paper will 
be published in due course. 

Fruit Research Station, R. N. Singh. 

Saharanpur, U.P., 

February 12, 1951. 


* It is popularly known as Turanj. 

1 , Webber, H. J., and Batchelor, L, D., 7uo Citru 
Industry, 1948, 1 , 915-52. 
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THREE BACTERIAL DISEASES OF 
PLANTS 

While carrying out a plant disease survey in 
Bombay State, the writers came across three 
bacterial diseases hitherto unreported from 
India. Of these the one on Begonia sp. re- 
sembles that described by Takimotoi on a 
species of the same genus by Xanthomonas 
hcgonice (Takimoto) Dowson in all respects. 

The symptoms of diseases produced on 
Stizolohiuvi deeringianum Bort. by Pseudo- 
monas stizolobii (Wolf) Bergey, et at, and on 
Pipe!' hetle L. by Pseudomonas betUs (Ragu- 
nathan) Bergey, et at are also indistinguishable 
but th.e causal organisms are, however, not the 
same, which has necessitated the establishment 
of two new species to accommodate these or- 
ganisms and are described below: 

(1) Xanthomonas begomce (Takimoto) 
Dow^son on several varieties of Begonia sp. at 
Poona, 

(2) Xanthomonas stizolobiicola sp. nov. — 
Slender rods; mostly single; motile; capsulated; 
no spore or involution forms; gram negative; 
not acid fast; aerobe; gelatin liquefied; starch 
and casein hydrolysed; ammonia and hydrogen 
sulphide produced; creamy to pinard yellow; 
glistening, fiat colonies with, entire margins 
measuring 8 mm. in 4 days on nutrient and 
potato dextrose agars; good growth in nutrient 
broth; acid but no gas in dextrose, lactose and 
sucrose, but no growth in salicin, when grown 
in peptone free medium; indol not produced; 
M.R. and V.P. tests negative; no growth in 
synthetic asparagine medium; Loeffler’s blood 
serum liquefied in 10 days; nitrates not reduced; 


NaCl tolerant upto 3%; lipolytic; optimum tem- 
perature for growth between 28-30° C. 

Pathogenic on leaves, petioles, stem and leaf 
edges of deeringianum. Collected at Bulsar 
(Surat). 

(3) Xanthomonas betlicola sp. nov. — Slen- 
der rods; single or in pairs; motile; capsulated; 
no spore or involution forms; gram negative; 
not acid fast; aerobe; gelatin liquefied; starch 
and casein hydrolysed; litmus reduced; am- 
monia and hydrogen sulphide produced; on 
potato dextrose agar, the colonies are baryta 
yellow with lobate margins and striations at 
periphery, measuring 11 mm. after 7 days; good, 
cloudy, yellow growth in nutrient broth; 
growth on potato cylinders, copious; acid but 
no gas in dextrose, lactose and sucrose, but no 
growth in salicin, when grown in peptone free 
medium; nitrates not reduced; indol not pro- 
duced; M.R. and V.P. tests negative; no growth 
in synthetic asparagine medium; NaCl tolerant 
upto 3%; Lceffier’s blood serum liquefied; lipo- 
lytic; optimum temperature for growth between 
25-28° C. 

Pathogenic on leaves, stems and petioles of 
P. hetle. Quite common in betlevine gardens. 

Detailed account will be published else- 
where. 


Plant Path. Laboratory, 
College of Agriculture, 
Poona, 

January 8, 1951. 


M. K. Patel. 

Y. S. Kulkarni. 
G. W. Dhande. 


1. Bergey’.s Mamiai of Deierminaiiv: Pactcn\>h\siy. 
Gth eel. Baillieie, Tindall and Cox, London, 1948. 


VISITING SCIENTISTS TO S.E* ASIA 


UNESCO Ohice at Delhi has been receiv- 
^ ing news of the joiumey of a number of 
scientists across the countries of this region on 
some mission to another part of the world. It 
has been suggested that they may be induced 
to stop over for a few days at some places 
where hospitality can be arranged by inte- 
rested institutions. Very frequently news of 
their trip comes at a very short notice and 
arrangements cannot be completed for eventual 
visit. Scientific institutions in this region may 
therefore kindly communicate their interest in 
the various fields of study and the type of en- 
gagements they would like for the visiting 


scientists so that tentative lists of institutions 
in different branches of study may be made 
ready for future reference. The Office may be 
also informed if some contribution to their 
travel expense within the country can also be 
made available. Many of the recently ex- 
pected arrivals are American Fulbright profes- 
sors mostly working in the Philippines and a 
team of the geneticists on way to a Symposium 
on Genetics and Evolution in Brisbane in May 
1951, organized jointly by the Australian and 
New Zealand Associations for the Advancement 
of Science. 



No, 4 1 

April 1951 J 


107 


REVIEWS 


Vector and Tensor Analysis. By Harry Lass. 

(McGraw-HiU Book Co.), 1950. Pp. xi + 347. 

Price $4*50. 

This book is the first to be published in the 
International Series in Pure and Applied 
Mathematics designed to meet the needs of 
students at Honours standard. 

The books written primarily for students 
(including even advanced ones) are generally 
expected to cover a particular branch of a sub- 
ject thoroughly. But the author of the book 
under review has attempted to indicate the use 
of vector and tensor analysis in geometry, me- 
chanics, electricity, hydrodynamics, elasticity 
and relativity. He has even included a chapter 
on the theory of integration covering such 
topics as point set theory, definition of a Jor- 
dan curve, Riemann integral and surface and 
volume integrals. This should not give the im- 
pression that these topics have been covered 
thoroughly. As a matter of fact, the chapter on 
integration (38 pages) looks more like a brief 
resume. Indeed the whole book may give such 
an impression. The book is, however, quite use- 
ful as additional reading. It shows the student 
the use of vector and tensor methods in various 
branches of mathematics and prepares him for 
advanced reading in theoretical physics. There 
are very few books serving this need. 
Prof. Lass’s book covers the need admirably. 
This book can be warmly recommended to all 
our libraries and students in physic® and mathe- 
matics. 

N. S. Nagendra Nath. 

New Atoms (Progress and Some Memories). 

By Otto Hahn. (Elsevier Publishing Co., 

Inc., New York; London Agents: Cleaver- 

Hume Press, Ltd., 42-A, Sout Audley Street, 

London Wl), 1950. Pp. 184. Price 12 sh. 6 d. 

This handy little volume unifies several of 
Prof. Hahn’s publications on radioactivity and 
allied topics into a single work. The book is 
divided into four chapters. The first chapter 
gives the lecture delivered by Prof. Hahn 
while receiving the Nobel Prize. In this lec- 
ture he traces briefly the history of the pro- 
gress of nuclear physics, starting from the 
discovery of natural transmutation of uranium 
and ending with the discovery of its artificial 
fission. The crucial experiments that had to be 


carried out by Hahn and Strassmann in order 
to establish unequivocally the occurrence of 
the fission of the uranium nucleus have been 
described in some detail. 

Chapter 2 deals with the various aspects of 
the discovery of chain reaction in uranium. 
Detailed reference has been made to the follow- 
ing topics: Difference in behaviour of the 
U(235) and the U(238) nuclei, the uranium 
pile, plutonium, potential uses of atomic energy, 
the atom bomb and the production and uses of 
radioactive elements. The new synthetic che- 
mical elements which have come into promi- 
nence in recent years are dealt with in 
Chapter 3. They are ten in number and fall 
into two groups. The elements, 43 (Techne- 
cium), 61 (Promethium), 85 (Astatine) and 
87 (Francium) from the first group. They fill 
up of the gap in the existing Periodic Table. 
The second group comprises the so-called tran- 
suranic elements, 93 (Neptunium), 94 (Pluto- 
nium), 95 (Americium), 96 (Curium), 97 
(Berkelium) and 98 (Californium) which fall 
in the region beyond the Periodic Table. A 
short account of the discovery of these new ele- 
ments, methods of production in weighable 
quantities and their important properties has 
been given in this chapter. 

In the last chapter which is less scientific in 
character, the author describes some personal 
reminiscences from the history of natural 
radioactivity in which he played a prominent 
role. His contributions to the knowledge of 
natural radioactive elements and their disinte- 
gration products during the first fifteen years 
his scientific career have been narrated in a 
historical sequence. Reference has also been 
made to some of the important anecdotes con- 
nected with the days he spent in Ramsay’s 
Laboratory in Lopdon and in Rutherford’s In- 
stitute in Montreal. 

The book undep review contains a short, in- 
telligent and masterly account of the modern 
problems of nuclear physics written by one 
who is considered as one of the world’s out- 
standing authorities on radioactivity and 
nuclear research. It is very instructive to the 
reader to learn at first hand the details of the 
history of some of the discoveries in this field 
of research. The book is to be warmly recom- 
mended to every atomic scientist. 


R, S. K, 
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Eisevijer’s Encyclopaedia o£ Organic Chemistry. 
Edited by F. Radt. Series III. Carboisocyclic 
condensed compounds. Vol. 12B., Naphtha- 
ieae. A. Compounds containing one naph- 
- - t-halene nucleus. Oxo-compounds (except 
Quinones). (Elsevier Publishing Co., Inc., New 
York), 1950. Pp. 2189-2716. Price £14. 

In revie^ving the third part of Vol. 12B con- 
taining pages 1053-2187, it was stated that of 
the 18 Volumes (plus Vol. XIX; Subject Index 
and Vol. XX: Formula Index) which are to 
comprise Elsevier’s Encyclopcedia, Vols. XIV 
and XIII, Vol. XIIA and Vol. XIIB, Parts 1 
and 2, had so far appeared. The book under 
review is the fourth; part of Vol. 12B and deals 
with aldehydes and ketones (but not quinones) 
of the naphthalene series. The literature has 
been consulted until the end of 1944, and for 
the structure of compounds the literature ex- 
tends to the beginning of 1950. Compounds con- 
taining one or more carbonyl groups in the 
nucleus or the side chain are described, as well 
as their derivatives containing alkyl, amino, 
halogen, hydroxy and nitro substituents. For 
each carbonyl compound, the usual derivatives, 
such as anils, oximes, hydrazones and semi- 
carbazones, are mentioned. Hydronaphthalenes 
• containing carbonyl groups and their deriva- 
tives are then described. The ketolilydro- 
naphthalenes are important intermediates for 
synthesis, for example in the steroid field, and 
the comprehensive data now presented on the 
ketohydronaphthalenes are very valuable. 

The remarks made in the earlier review on 
the thoroughness of the treatment in Elsevier, 
thie logical arrangement and the indices that 
enable a compound to be readily located, the 
' usefulness of the summaries of subject-matter 
under major heads, the exhaustive data on 
chemical, physical and physiological properties, 
and the excellence of the printing — ail these 
apply equally to the present volume. The sub- 
ject index, however, can be enlarged with ad- 
vantage to include more fully the derivatives 
of the listed compounds that are described or 
mentioned. Thus methylbenzanthrones and 
halogenobenzanthrones obtained by the cycli- 
zation of benzoylnaphthalenes are mentioned in 
the text, but not in the index; these have ap- 
peared in the volume dealing with the benzan- 
thrones, but as cross references between 
volumes, and considering also the interval be- 
fore completion of the Elsevier series, a very 
detailed index for each volume will be of great 
value. 

A few omissions have been noticed. The 
cyclization of various derivatives of 1-benzoyl- 
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naphthalene to the corresponding benzan- 
throiies has been mentioned, but not the 
cyclization of the parent ketone to benzan- 
tlirone; this important dyestuff intermediate is 
now made from anthraquinone, but the pos- 
sibility of manufacture from 1-benzoylnaph.tha- 
lene is not ruled out. Attention was drawn in 
the earlier review to the disadvantages of 
isolating patent literature in separate volumes; 
to cite one instance, 1-benzoylnaphthalene is 
considered in detail in the present volume, but 
patent references (e.g., B.P. 591,610; U.S.P. 
2,487,777) to the separation, of the compound 
from the 2 -Isomer, which is formed simulta- 
neously to the extent of about 20% in the 
Friedel-Crafts relation between benzoyl chlo- 
ride and naphthalene, are not mentioned. 
Apparently for the same reason that it is the 
subject of patents, no reference is made to the 
suggested use of 4-benzoyl- 1-naphthol and 
other 4-acyl- l-naphthols as azoic and azo dye 
coupling components. The Scholl cycliza- 
tion of 1 : 4-dibenzoylnaphthalene to 3 : 4 : 9 : 
lO-dibenzpyrene-5 : 8-quinone is mentioned, 
but not the technically important cyclization 
of 1 : 5-dibenzoylnaphthalene to 3 : 4 : 8 : 9- 
dibe’nzpyrene-5 : lO-quinone (Indanthrene 
Golden Yellow GK). 1 : 5-Dibenzoyl- 

naphthalene is prepared technically by the 
action of benzoyl chloride and aluminium 
chloride on naphthalene (D.R.P. 576, 253), but 
the only methods mentioned are from (a) 
naphthalene- 1 : 5-dicarboxylic acid chloride and 
benzene, and (b) 1 : 5-dicyanonaphithalene and 
phenylmagnesium bromide. 

K. V. 

Natural and Synthetic High Polymers. By 
Kurt H. Meyer. A Text-Book and Reference 
Book for Chemists and Biologists. Vol. IV 
of the High Polymer Monograph Series. (Pub- 
lishers: Inter Science Publishers Inc., New 
York), 1950. Pp. 891. Price $15*00. 

This book is the revised and enlarged edition 
of Meyer’s book on High Polymers, Vol. IV of 
the High Polymer series. The text has been 
almost re-written and has been enlarged by 
about 200 pages over the previous edition. 
With a brief introduction pertaining to defini- 
tion and classification, molecular weight, mor- 
phological and thermodynamic approach to the 
study of high polymer chemistry, the author 
has divided the subject-matter into eleven well 
ordered selections. The first 92 pages deal 
with physical and physico-chemical investiga- 
tion of polymers in solution and in solid state 
vrith X-rays, electron microscope, birefringence 
and polarized infra-red radiation, with appro-* 
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IDriate theoretical background. Section 2 deals 
completely with inorganic polymers, chain, net 
and three-dimensional types. Results of X-ray 
studied have been critically reported. High 
polymeric hydro-carbons and their derivatives 
of the addition polymerization types form an 
important section of the book. For details, the 
reader can always go to original papers to 
which references are adequately given. 

Condensation polymers form thte next section 
wherein investigations on polymeric ethers, 
esters, sulphides, amides, phenoplasts, amino 
plasts, etc., have been reported. These are ad- 
mittedly only reports; and as a reference source 
is fairly adequate. Cellulose and its derivatives 
have been adequately dealt with in the 5th 
section. Commercial applications of cellulose 
products, and mechanical properties of cellu- 
lose and its derivatives, as also their mechanical 
breakdown have been reported on, up-to-date. 
Among natural high polymers, the largest 
group is, certainly, the proteins and the author’s 
report on proteins covers over 150 pages. Be- 
ginning with an introduction to the constitution 
of proteins, he discusses different types of pro- 
teins, such as fibrillar, globular, conjugated 
proteins, proteins of marked biological activi- 
ties and with enzymatic properties, under 
differOiit sub-sections. Viruses and virus pro- 
teins also find a brief mention. Ultra- centri- 
fugal, flow birefringence and X-ray methods 
have contributed greatly towards the under- 
standing of the shapes and other molecular 
dimensions of these particles. The author’s 
view, based on the presentation of experimental 
evidence, that virus particles behave truly as 
organisms will find wide acceptance. The 
chapter on proteins ends with the behaviour of 
proteins in solution. 

Properties of high polymers in solution is a 
very useful chapter as an introduction to that 
subject and deals with the elasticity and vis- 
cosity of such solutions. Readers -would do well 
to supplement their knowledge of this subject 
by reference to the recent book, Vol. II of the 
High Polymer series by Mark and Tobolsky. 

In the field of synthetic Highi Polymers, a 
stage perhaps has been reached, where no new 
plastic material of spectacular properties could 
be discovered. But from the point of view of 
fundamental investigation into the nature and 
behaviour of High Polymers, as research in this 
field advances, greater is our perplexity, and 
in the words of the author, “the number ’ of 
problems in the solution of which! biology and 
chemistry of high polymers must join forces is 
infinite; wherever there is life, there i§ struc-- 
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ture, a structure built up from high polymeric 
molecules”. 

Perhaps a short chapter on the mechanical 
behaviour of high polymers would have been 
w'elcome, but the author has taken care to 
refer to mechanical behaviours wherever found 
necessary in the body of the book. The book 
is admirably vuitten and is indispensable to 
any scientific library. To the polymer chemist 
and biologist, it shnuld be a fine reference book 
and the reviewer has no hestitation in recom- 
mending the book to investigators in the high 
polymer field. The book is admirably got up 
without any noticeable blemish. On page 683, 
instead of ‘‘see fig. 4, page 79”, read “see fig. 4. 
page 19”. A couple of very minor typographic 
errors are noticed on pages 265 and 822. The 
book is well indexed. 

M. S. Muthax.a.. 

Electrical Engineering Design Manual: By S. 

Parker Smith and M. G. Say. Second Edition. 

Revised. (Chapman & Hall, Ltd.), 1950. Price 

16 s. net. 

This book is written by two Professors with 
long experience in the teaching of electrical 
engineering design. 

In Part I of this book, the subject-matter is 
arranged in such a way as to give the student 
of design a knowledge of the basic principles 
underlying the design, such as: the laws of 
electric and magnetic circuits, the theory of 
armature windings, the equivalent circuits of 
electrical machines and also the economic and 
other reasons that have led to the adoption of 
present-day methods. From this point of view 
the chapter on Specifications is very use- 
ful. Chapter III on Heating, Cooling and Ven- 
tilation, similarly, deals with the factors that 
enter into the calculation of heat-flow and tem- 
perature-rise in electrical machinery. 

The book does not purport to set out com- 
pletely the procedure for designing transfor- 
mers, generators, motors and other machines. 
Its primary object is to show how important 
data may be obtained from the underlying- 
physical principles rather than by empirical 
methods. Adequate use is made of worked 
examples to illustrate the methods. The refer- 
ences indicated at the end of the chapters are 
all standard books of electrical design. 

Part II of the book discusses in brief the 
speed-time curves and the nature of industrial 
drives. The discussion is rather general, pro- 
bably due to space-restrictions. References are 
wanting. Perhaps the authors’ idea is that the 
teaching staff wHl amplify the material and 
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guide the interested student further in the 
subject. 

As the authors have stated in the Preface, 
the material of the book is intended for stu- 
dents rather than for designers. It needs a 
teacher to clarify and amplify many of the finer 
points of electrical design. But it is evident 
that the authors have taken great pains to 
present their ideas clearly and cogently. Their 
impact on students of electrical design cannot 
fail to have beneficial results. We extend to 
this new book in the field of electrical design 
a very hearty welcome. 

H. V. Gopalakrishna. 

Wave Motion and Sound. By R. W. B. 

Stephens and A. E. Bate. (Edwin Arnold & 

Co., London). Pp. 445 + vi. Price 45 sh. 

net. 

In most of our Universities, sound has become 
a Cinderella subject. The reason obviously lies 
in the nature of the subject itself. To some 
teachers, it is nothing but a collection of mathe- 
matical exercises. To a few others much less 
mathematically inclined, the experimental as- 
pects have a powerful appeal. It is only the 
gifted teacher who can present the proper 
perspective of the subject, emphasizing its vital 
connections with the other branches of physics 
and bolding the proper balance between theory 
and practice. 

It is therefore not an easy job to write a 
text-book on sound. Even in standard text- 
books, the modes of approach may be seen to 
be greatly different. It is therefore not sur- 
prising that in the book under review, the 
presentation is on a new basis. Emphasis is 
laid on the theory of vibrations and attention is 
drawn to the consequent links with] light, heat 
and electricity. 

The book contains sixteen chapters, of which 
seven deal essentially with wave motion. The 
other nine are devoted to the remaining aspects 
of the subject. The chapters on architectural 
acoustics, on electrical, mechanical and acous- 
tical analogies and on ultrasonics are of special 
interest, since they present much up-to-date 
information. 

There are thirty mathematical appendices 
running over 75 pages. These are intended to 
meet the special requirements of the honours 
students. While these appendices are of great 
value, the reviewer feels that they could have 
been included in the body of the book at the 
appropriate places. The student will then be 
able to appreciate their significance and connec- 
tion with the text to a better extent. 


The authors have given a set of 94 useful 
examples at the end of the book. These are 
carefully chosen to test how far the student 
has appreciated the fundamentals of the subject. 

The book is sure to be appreciated by stu- 
dents and teachers of acoustics. S. R. R. 

The Nature of the Universe. By Fred Hoyle. 

(Basil Blackwell, Oxford), 1950. Pp. 121. 

Price 5 sh. net. 

This is an eminently readable book. Its pur- 
pose is to present to the lay reader the essen- 
tials of modern cosmology. The material was 
originally broadcast and the lectures then 
delivered are here published without any 
change. 

There are five chapters. The first gives an 
account of the earth and its immediate neigh- 
bours. The origin of stellar energy is consi- 
dered in the next chapter and a brief account 
is given of the nuclear processes that account 
for such large and continuous emissions of 
energy. The origin and evolution of the stars 
are then set forth. Detailed pictures are given 
of the birth and death of the sun and of the 
mehods for finding the ages of stars. Investi- 
gations show that our galaxy is stiU in its early 
youth (four thousand million years old) and is 
really a scene of intense and ceaseless activity. 
The earth itself is younger, but not very much 
younger, than the stars of our galaxy. Details 
relating to the origin of the earth and the other 
solar planets and the possibilities of life in other 
planets make interesting reading. The last 
chapter draws attention to the presence of vast 
numbers of other galaxies in the Universe 
similar to our own galaxy. 

The picture of the new cosmology has been 
built together into a cogent whole by the aid 
of modern science. There are no doubt several 
lacunae in the structure. The impact of philo- 
sophy on these concepts is still obscure. Whe- 
ther the Universe as conceived by modern 
science will stand the test of time is an open 
question. But none can deny that the picture 
as it stands today is the outcome of a wonder- 
ful co-operative spirit and constitutes a tribute 
to the intelligence of man. 

The book is sure to interest the layman and 
the specialist alike. S. R. R. 

The Structure and Mechanical Properties of 

Metals. By Dr. Bruce Chalmers. (Chap- 
man & Hall, London), 1951. Pp. 132 + ix. 

Price 18s- net. 

This monograph, the second of a series pub- 
lished under the segis of the Royal Aerpnauti- 
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cal Society, by an authority in the field of 
Physical Metallurgy, will be read with interest 
and profit by all metallurgical engineers. With- 
out resorting to advanced mathematical consi- 
derations, Dr. Chalmers has given a simple and 
comprehensive picture of the structure of 
metals and alloys and of the relationship 
between structure and ultimate mechanical pro- 
perties. Dendritic and eutectic solidification, 
formation and structure of intermetallic com- 
pounds, slip on dislocation theory and funda- 
mental concepts regarding mechjanical properties 
are some of the topics dealt with in the mono- 
graph. 

The treatment is throughout clear, brief and 
authoritative. The copious illustrations are 
very helpful and informative. The curves re- 
lating the tensile strength and other mechanical 
properties with grain size, extent of cold work, 
proportion of allowing elements, plastic strain, 
etc,, appearing in the last chapter will be of 
particular interest to engineers. The lack of 
bibliographies is not so serious, because the 
text is highly condensed and gives the gene- 
rally accepted views; besides, as stated by the 
author, this is not a reference book. 

In sxiite of the excellence of the paper, 
printing and get-up, the price (18 sh.) of the 
monograph is rather prohibitive. 

E. G. R. 

Aerials for Centimetre Wavelengths {Modern 

Radio Technique Series). By D. W. Fry and 

F. K. Go ward. (Cambridge University Press). 

Pp. 172 -f- X. Figs. 65. Price 18 sh. 

With the vast developments in the microwave 
technique and the consequent application in the 
fields of Radar and Radio Communication, a 
great need has been felt for a book dealing 
with the subject of microwave aerials in a 
simple but comprehensive manner. The authors 
of Aerials for Centimetre Wavelengths seem 
to have this point in view, and they have really 
succeeded in the difficult task of giving a very 
lucid and comprehensive treatment of this sub- 
ject without recourse to mathematics. The 
vast developments in microwave aerial tech- 
nique at the Telecommunications Research 
Establishment, with which] the authors were 
associated, are dealt with in detail in this 
book. 

The text deals in the first chapter with the 
general requirements of centimetre aerials. 
The primary radiators such as dipoles and open 
ended waveguides and the secondary radiators 
such as reflectors, lens and horns are described 
very well in the fourth, fifth, sixth and seven 


chapters. The subject of scanning has received 
its due share of importance in the text. The 
several methods of scanning and their relative 
merits and suitability of application for any 
particular case are very well discussed. The 
close analogy between the centimetric work 
and optical theory is very well brought out in 
the chapter dealing with the dielectric and the 
metal plate type of lens. 

The several references in the text and the 
bibliography in the end are very useful to those 
wishing to refer to the original papers. Print- 
ing and production are both excellent. The 
book can very well be recommended for the 
use of the research worker as well as the prac- 
tical engineer in this field. 

V. N. R. 

First Year Calculus, By M. N. Bhat. (The 

Educational Publishing Co., Bombay 4), 

1950. Pp. 190. Price Rs. 3. 

This is a text-book for the first year course 
of the Poona University, covering also more 
than half of the Intermediate syllabuses of 
some other universities. Since it is intended 
for beginners, the treatment is mainly descrip- 
tive and elementary, though vigour has been 
introduced wherever necessary. The concepts 
of limit and differentiation have been very 
clearly presented in three chapters. The fol- 
lowing two chapters are devoted to physical and 
geometrical applications, and the last two, for 
integration. 

Every chapter contains a number of exercises 
and illustrative examples. The book could have 
been made more interesting to students above 
the average by the addition of some topics 
even outside the syllabus, like applications of 
differentiation of function of a function, angle 
of intersection of two curves, differentiation of 
higher orders and some advanced examples. 

One outstanding defect is that the sign of 
the differential coefficient of inverse sine and 
cosine functions is left ambiguous. 

On the whole it is a well-written book and 
it is sure to serve the purpose for which it is 
intended. 

S. N. M. 

Commercial Methods of Testing Milk and Milk 

Products. By J. Lyons and M. J. O’Shea. 

(Cork University Press, Ireland), 1950. 

Pp. 218; Illustrations 55; Price 15 s. 

This book containing the elements of routine 
methods of quality control of milk and milk 
products has been prepared by the authors 
keeping in view chiefly the needs of the “dairy 
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students and persons engaged on the technical 
side of dairying”, and makes no attempt to dis- 
cuss the methods in detail or the principles 
underlying them, presumably to prevent the 
technician from being unduly confused. 

A major part of the book is devoted to the 
determination of butterfat in milk and milk 
products and methods are presented and illus- 
trated with examples for the rough calculations 
Oi yields of milk products from milk. Methods 
for the determination of total solids, solids not 
fat, and r.cidit 3 " in milk acd milk products as 
also for the determination of v/ater, salt and 
curd in butter and for the detection of adulte- 
rated milk have been described. A number of 
platform and routine tests have been grouped 
under dests for sanitary quality of milk’, and 
under ‘other useful tests in the dairy’, and are 
intended to be useful in meeting a wide variety 
of situations arising in the dairy technician’s 
schedule of work. Two Appendices to the 
book — one containing information, such as 
weight and measure conversion tables, price 
conversion tables, etc., and another containing 
questions on the contents of each chapter in 
the book add to the value of the book. Very 
few misprints occur, but on p, 27 listing en- 
zymes of milk, Reductase has been described 
as an enzyme of bacterial origin which “re- 
duces methylene blue, and gives, by the time 
required for reduction, an indication of bacterial 
content”. This statement is incorrect in the 
light of present knowledge, since it is now 
accepted on all hands that thie reduction of 
methylene blue to its leuco base is due to the 
oxygen uptake by bacterial cells, rather than 
to the elaboration of any enzyme. 

The book is written in a simple and lucid 
style and . should prove useful to all those con- 
nected with routine examination of milk and 
milk products as well as to students of dairying. 
The get-up and printing of the book are ex- 
cellent. 

K. K. IvA. 

A Century o£ Soil Science in Indonesia. By 

F. A. Van Baren. O.S.R. Puhlicatio7i 24. 

(Published by H. Van Ingen, Surabaya). 

This is a communication from the Section of 
Mineralogy and Agreology, Faculty of Agricul- 


ttnal Science, University of Indonesia, Bogor, 
and consists of an introduction, two sections 
and a table of reference. In the introduction, 
the author states very truly that ‘the history of 
many parts of the world teaches that, whenever 
the soil as a producing substratum deteriorates 
and becomes removed, every civilization inevit- 
ably disappears’. 

In the first section, the development of inte- 
rest in and understanding of the problems of 
soil fertility are dealt with. The scientiilc 
study of soil either for its own sake (Pedology) 
or in its applied form is of very recent origin 
not more than three hundred years at the 
utmost. In 1852, the first experimental plots 
*were laid out in Buitenzorg, Java, by Dr. From- 
berg and from that time on to date there has 
been a steady development of the study of soils 
of Ixidonesia, broken only by the years of 
Japanese occupation during World War II. In- 
terest in coffee, tobacco and sugarcane soils 
started early and by 1873, it had extended to 
rubber, paddy and fish culture. A series of 
summarizations of important works contributed 
by workers follows in which, practically every 
aspect of soil science, pure and applied, seems 
to have been tried. 

In section two, which deals with. Soil Con- 
servation, is reviewed in a very brief and pre- 
cise manner the attempts made not only to 
restore the fertility of the soils which had lost 
it by bad management, but also those made to 
maintain and improve soil fertility at a very 
high level. Most soil erosion control measures 
known to people all over the world appear to 
have been tried and often with great . success. 
To conclude, the author is of the. opinion that 
‘the fight against soil devastation is a task of 
the Government itself and has to be founded 
in regulations having the force of law’, 'the 
culmination of the hundred years of Soil 
Science is to be found in the establishment in 
1947 of a Bureau of Land Use incorporated in 
the Forest Service. An excellent list of 94 
references follows. The report is very read- 
able, and one ends up with an ever-increasing 
admiration for thie investigators of the past 100 
years in Indonesia for their foresight, industry 
and courage in breaking out into new lines of 
work. 


N. G. C. 
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University o£ Madras: Award o£ Prizes 

“The Maharaja of Travancore-Curzon 
Prizes” for 1951-52. — Two prizes, one in each 
of the following groups of subjects, will be 
awarded by the Syndicate for the best essay or 
thesis written hy any Graduate of the Madras 
University on any topic dealing with one of the 
subjects mentioned below: 

D E 

Archaeology Pharmacology 

Anthropology Pathology 

Bacteriology 

The value of each prize is Rs. 250. 

The prize will not be awarded to the same' 
applicant on a second occasion. 

Theses should reach the Registrar not later 
than the 1st March 1952. 

“Sir William Wedderburn Prize, 1952”. — 
The prize, which will consist of books of the 
value of Rs. 45, will be awarded to the student, 
who is qualified in Chemistry for the Degree 
of B.Sc. (Honours) or M.Sc. not more than two 
years previously. A thesis on any research 
work conducted by the student should be sub- 
mitted with the application. 

The work submitted should not have formed 
the basis of a work for which any prize or a 
degree had been previously awarded, and should 
reach the Registrar not later than 30th April 
1952. 

Indo-Pacific Fisheries Council— Third Meeting 

The Third Annual Meeting of the I.P.F.C. was 
held at Madras from February 1st to Febru- 
ary 16th. and was attended by Representatives 
of the Governments of Australia, Cambodia, 
Ceylon, France, India, Indonesia, Netherlands, 
Pakistan, Philippines, Thailand, United King- 
dom, U.S.A. and Vietnam. The following in- 
ternational organizations were represented by 
Observers: FAO, PSC, SCAP, SPC, UNESCO. 

The Council laid down a detailed plan of 
work in connection with the preparation of 
fishery bibliographies and a series of fishery 
handbooks. Recommendations were made for 
action to secure the widest possible dissemina- 
tion within the region of information concern- 
ing fishery matters and also for the use of 
documentary films on fishery subject. The 
Council paid particular attention to the problem 


of providing trained personnel for the fishing 
industries of the region and adopted a plan for 
the development of projects for technical in- 
struction. 

A Simple Suction Pump 

Sri. P. Kachroo, of the Botany Departmeat. 
Gauhati University, writes: 

The following modification of the common 
bicycle pump has been of great utility in my 
botanical trips to the hills for exhausting air 
from th.allose liverworts, fern prothalli anc! 
flower buds. The modification consists in re- 
versing the washer, and using a rubber cork 
of required dimensions with a solitary bore at 
the end of the rubber tubing leading to the 
pump, thus converting it into a suction pump. 
Pumping for 10-15 minutes 3 or 4 times during 
24 hours is sufficient to sink the material, but 
care should be taken not to exhaust all the air 
at once, lest the material may collapse due 
to plasmolysis. 

Dr. Inderjit Singh 

A Travelling Fellowship has been awarded 
by the World Health Organisation to Dr. Inder- 
jit Singh to visit U.S.A., U.K., Sweden and 
Switzerland. During his tour he will work at 
the Laboratory of Physiology, Yale University. 

Diamond Tool Industry in 1950 

As in previous years the Industrial Diamond 
Information Bureau, London, E.C. 1, has com- 
piled a survey of the Diamond Tool Industry 
in 1950, utilising the main sources of supply of 
this literature. This year’s report is subdivided 
into the following groups: Scientific Aspects, 
Diamond Radiation Counters, Ruling Diffraction 
Gratings, Gramophone Needles, Surface Finish, 
Hardness Testing, Shaped Diamond Tools, Tru- 
ing of Grinding Wheels, Diamond Drawing 
Dies, Diamond Powder, Diamond Grinding 
Wheels, Glass and Quartz, Gemstone Polishing, 
Corundum, Diamond Drilling. Copies of this 
publication (11 pages mimeographed) can be 
obtained free of charge from the above address 
while the supply lasts. 

Purchase of Scientific Materials and Films 

The Government of India have agreed to 
allow import without a licence of certain items 
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of scientific 'materials (list eircuiated with 
Occasional Bulletin No. 24) and scientific films, 
ordered with the UNESCO Scieiitific Material 
Coupons and UNESCO Film Coupons. These 
coupons are on sale from the Ministry of Edu- 
cation, Government of India, New Delhi. The 
UNESCO Office iat Delhi has also a supple- 
mentary stock of these two types of coupons. 
These coupons are usable like the UNESCO 
Book Coupons, orders to be placed with the 
manufacturers and distributors participating in 
the scheme. 

German Research in Engineering and 

Metallurgy 

Results of research sponsored by D.S.I.R. in 
Germany after the war are now available as 
Reports issued under the title “Sponsored 
Research (Germany)”. The Reports now 
ready are of importance mainly to designers 
and users of gear-wheels, though metallurgists 
will find some of interest. These Reports are 
available to Industrial Research Departments, 
Universities and individual research workers 
and can be obtained only from the D.S.I.R., 
5-11, Regent Street, London, S.W. 1. 

New Journal for Experimental Parasitology 

Experimental Parasitology, a new quarterly 
journal, will be launched in the summer of 
1951. Dr, D, R. Lincicome, Stine Laboratories, 
Newark, Delaware, has assumed the duties of 
the Managing Editor and will be assisted by 
an Editorial Board composed of Drs. H. H. An- 
derson, T. von Brand, E. Bueding, A. C. Chand- 
ler, E. C. Faust, Q. M. Geiman, G. van Grem- 
bergen, C. G. Huff, A. Lwoff, J. Oliver-Gonzalez, 
C. B. Philip, W. P. Rogers, J. D. Smyth, and 
N. R. Stoll. 

Original papers dealing with experimental 
approaches to problems in the field of parasi- 
tology will be eligible for editorial considera- 
tion; contributions that involve experimental 
physiological, metabolic, biochemical, nutritio- 
nal and chemotherapeutic problems of parasites 
and host-parasite relationships are especially 
desirable. In addition to original research 
material a section of the periodical will be de- 
voted to “Parasitological Reviews”, covering aU 
aspects of the field. These Reviews will be 
prepared upon the invitation of the editors. 

Manuscripts may be submitted to the Manag- 
ing Editor or to any Member of the Board of 
Editors. Experimental Parasitology will be 
published by Academic Press Inc., New 
York 10, N.y. 


Nuclear Power Plant 

Sir John Crockcroft, Director of Britain’s 
Atomic Energy Research Establishment at Har- 
well, observed in a lecture recently: “We are 
working on the development of an experimental 
nuclear power plant. This will consist of a 
pile operating at a temperature of perhaps up 
to 600 degress Centigrade. This heat will be 
transferred to a steam boiler and the steam 
raised will be used to generate power in the 
conventional way.” 

Nuffield Foundation Travelling Fellowships, 

1951-52 

The Nuffield Foundation Indian Advisory 
Committee consisting of Mr. G. L. Mehta 
(Chairman), Sir C. V. Raman and Sir J. J. 
Ghandy (Members) , assisted by a few specia- 
lists, have selected five candidates, two for 
medical sciences, one for engineering, one for 
plant genetics and one for industrial relation 
and personnel management, whose names would 
be recommended to the Nuffield Foundation for 
the award of the Travelling Fellowships. The 
selected candidates will hear from the Nuffiold 
Foundation by June 1951, regarding the centres 
in the U.K. where tney would be offered the 
uecessary facilities for carrying out their pro- 
gramme of work. The Indian Advisory Conv 
mittee have also finalised its recommendations 
to the Nuffield Foundation regarding the sub- 
jects for the award of Travelling Fellowships 
for 1952-53 and the names of persons in the 
U.K. who should be invited to India as Visiting 
Professors during this year. 


Forthcoming Symposia at the National 
Chemical Laboratory, Poona 


Date 

Subject 

Organiser 

May 4, 1951 

Rubber and Rubber 
Waste 

Dr. J. B. Pande 

June 8 

Organic Fine Chemi- 
cals and Industry 

Dr. R. C Shah 

July G 

Chemicals for Agri- 
culture 

Dr. M. U. Pai & 

Ur. C. K. N. Nair 

August 10 

Chromatography 

Dr. J. Gupta 

Sept. 11-14 

Vegetable Oil.<? and 
Their Utilisation 

Dr J. S. Agarwal 


ERRATUM 

VoL. 20, No. 3, March 1951, Page 66 
In the letter to the Editor, “On Thickness 
Lines in Relation to the Onset and Movement of 
Cold Waves in Western Pakistan and Northern 
and Central India during Winter” — 

Column 1, last line: 

*T2° N.” should read as “21° N.” 


Sflcretary: Sreenivasaya, B.A., F.I.l.Sc , F.ASo. Editor: O. N. Raraaehandran, M.A., Ph.D, D.Sc., F.A.Sc. 

362*61 PriatadatThe Bangalore Press, Bangalore City, by Q. Srinivasa Rao, Superintendent and Published by 
pr. M. A. Qovinda Rau. M.A., Ph.D., for the Current Seienae Assooiation, Bangalore 
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Dr. Krantz^ 

Fossils, Minerals, Rocks and Crystal Models 
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THE INSTITUTION OF CHEMICAL ENGINEERS 

27th associate membership EXAMINATION 

Application forms (returnable 1st June 1951) and particulars 
of the 27th Associate Membership Examination may 
be obtained from the Hon. Registrar, Institution of 
Chemical Engineers, 56, Victoria Street, Westminster, 
London, S.W.-I. 

Note. — Written and oral examinations will be Held in September 1951. 
Home Papers will be issued in January 1952. Provided intimation 
is received before 1st June at the Institution offices that the fee and 
formal application form have been sent, applications will be 
accepted up to the 30th June, 1951. 
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CAUSALITY AND COMPLEMENTARITY^' 

NIELS BOHR 


I N physics, causal description, originally 
adapted to the problems of mechanics, rests 
on thie assumption that the knowledge of the 
state of a material system at a given time per- 
mits the prediction of its states at any sub- 
sequent time. However, a wholly new situation 
was created through the discovery of the uni- 
versal quantum of action, which revealed an 
elementary feature of individuality of atomic 
processes far beyond the old doctrine of the 
limited divisibility of matter originally intro- 
duced as a foundation for a causal explanation 
of the specific properties of material substances. 
This novel feature is not only entirely foreign 
to the classical theories of mechanics and elec- 
tro-magnetism, but is even irreconcilable with 
the idea of causality. ^ 

The very fact that quantum phenomena can- 
not be analysed on classical lines thus implies 
the impossibility of separating the behaviour 
of atomic objects from the interaction of these 
objects with the measuring instruments which 


* 4l5$tracted from .SV/>wA 1950, ^11, 51, 


serve to specify the conditions under which the 
phenomena appear. In this situation, an in- 
herent element of ambiguity is involved in 
assigning conventional physical attributes to 
atomic objects. A clear example of such an 
ambiguity is offered by the dilemma concern- 
ing the corpuscular and wave properties of 
electrons or photons, where we are faced with 
the contrast revealed by the comparison 
between observations regarding an atomic ob- 
ject, obtained by means of different experi-'* 
mental arrangements. Such empirical evidence 
exhibits a novel type of relationship, which has 
no analogue in classical physics and which may 
conveniently be termed complementarity, in 
Older to stress the fact that, in the contrasting 
-phenomena, we have to do with two equally 
essential aspects of all well-defined knowledge 
about the objects. It is this complementarity 
which appears as a rational generalisation of 
the notion of causality. 

The epistemological lesson we have received 
from the new development in physical science, 
\vhere the problems enable a comparatively 
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concise formulation of principles, may also 
suggest lines of approach in other domains of 
knowledge where the situation is of an essen- 
tially less accessible character , An example is 
offered in biology, where mechanistic and 
vitalistic arguments are used in a typically 
complementary manner. In sociology too, such 
dialectics may often be useful, particularly in 
problems confronting us in the study and com- 
parison of human cultures, where we have to 
cope with the element of complacency inherent 
in every national culture manifesting itself in 
prejudices which- obviously cannot be appre- 
ciated from the standpoint of other nations. 

Recognition of complementary relationship is 
not less required in psychology, where the con- 
ditions for analysis and .synthesis of experience 
exhibits striking analogy with the situation in 
atomic phiysics. In particular, the place left 
for the feeling of volition is afforded by the 
very circumstance that situations where we 


I Current 
L Science 

experience freedom of will are incompatible 
with psychological situations where causal 
analysis is reasonably attempted. In other 
words, .when we use the phrase “I will”, we 
renounce explanatory argumentation. 

Altogether, the approach towards the prob- 
lem of explanation that is embodied in the 
notion of complementarity suggests itself in our 
position as conscious beings’ and recalls force- 
fully the teaching of ancient thinkers that, in 
the search for a harmonious attitude towards 
life, it must never be forgotten that we our- 
selves are both actors and spectators in the 
drama of existence. To such an utterance ap- 
plies, of course, the recognition that our task 
can only be to aim at communicating experi- 
ences and views tp others by means of lan- 
guage, in which the practical use of every word 
stands in a complementary relation to attempts 
at its strict definition. 


CENTRAL DRUG RESEARCH INSTITUTE, LUCKNOW 


Central Drug Research Institute, Luck- 
now, which was' declared open by the 
Prime Minister, the Hon’ble Pandit Jawaharlal 
Nehru, on February 17, has for its functions the 
following: 

(1) Promotion of drug research in general. 

(2) Testing and standardizing drugs disco- 
vered in the Institute and providing ex- 
pert advice for the further development 
and production of thiese drugs. 

(3) To offer facilities and advice to scien- 
tists, universities, appropriate institu- 
tions, industries and others who may 
not be in a position to carry out or 
complete investigations on matters relat- 
ing to drugs. 

(4) To organise controlled clinical trials of 
drugs in hospitals and clinics. 


INTERNATIONAL COMMISSION 

^HE aim of the Commission is to enable co- 
operating institutions and individuals to build 
up reference slide collections by exchanging 
plant materials sent in by them for slides pro- 
cessed from either these materials or from those 
forwarded by others. Any individual botanist, 
department of botany or botanical institution 
may become a member of the Commission upon 
payment in advance of an annual fee of ten 
dollars ($ 10*00, U.S. Currency). Fees will be 
used solely for overhead expenses such as the 
preparation of lists of slides, slide boxes, post- 
age, clerical a.^'Si^tance, etc. Members are ex- 


(5) Dissemination of scientific knowledge 
relating to drugs. 

The Institute will have the following divi- 
sions to begin with: (1) Chemistry; (2) Bio- 
chemistry; (3) Phiarmacology; (4) Microbiology 
and Parasitology and (5) Clinical Science. 

A sixth Division of Botany including Phar- 
macognosy is also likely to be included in the 
near future. In addition to these Scientific 
Divisions, there will be an Animal House, an 
Intelligence and Statistical Section including a 
Central Library, a Workshop for the fabrication 
of instruments, special glass apparatus and 
small type of pilot plants, a Construction and 
Maintenance Section, and a Museum. 

From its inception, the Institute has had the 
advantage of the guidance of Col. R. N. Chopra, 
the pioneer of drug research in India. 


FOR PLANT SLIDE EXCHANGES 

pected to collect and fix properly for 
slide-makiiig purposes plant materials indige- 
nous to th.eir respective regions or collected 
elsewhere by themselves. All plants from the 
algae on are to he included, as are all plant 
structures. The two standard microtechnique 
manuals should be used for guidance in collect- 
ing: Johansen, Plant Microtechnique, and Sass, 
Elements of Botanical Microtechnique. Any 
further information can be obtained from: 
Dr. D. A. Johhnsen, Chairman, International 
Commission for Plant Slide Exchanges, 861, East 
Columbia Avenue, Pomona, California, U.S.A, 
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SOME OBSERVATIONS ON THE STRUCTURE AND CLASSIFICATION 
OF THE DHARWARS OF MYSORE STATE 
C. S. PICHAMUTHU 

(DirectoTj Mysore Geological Department^ Bangalore) 


T he Dharwar Schists in Mysore have so far 
been considered as occurring in a few 
isolated well-defined bands. The earlier geolo- 
gists described them under three separate units, 
the Shimoga belt, the Chitaldrug belt, and the 
Kolar belt, Rama Rao^ further subdivided the 
first two belts according to their regional dis- 
tribution and made the following five-fold 
grouping of the Dharwars of Mysore: (i) Wes- 
tern (Kodachadri, Agumbhe and Kuduremukha 
regions) ; (u) West Central (Shimoga, Baba- 
budan, Holenarsipur and Krishnarajpet I’egions) ; 
(in) Central (Chitaldrug, Chiknaikaiihalli and 
Nagamangala regions); (iv) East Central 
(Scattered stringers); (v) Eastern (Kolar re- 
gion). 

Such a geographical grouping has, of course, 
certain advantages for descriptive purposes, but 
this has tended to give unnecessary individua- 
lity to each of these belts, and even the pro- 
posed systems of classification of the Mysore 
Dharwars have been somewhat influenced by 
this regional consideration. 

The main reason for the lack of progress in 
our knowledge of the detailed stratigraphy and 
tectonics of the Dharwars of Mysore was due 
to the belief held till recently that their con- 
stituent members were igneous in origin. 
Several of the earlier geologists have often re- 
ferred in their writings to folds such as anti- 
clines and synclines, but no area was worked 
out in any detail from the structural point of 
view, nor was the succession of beds deter- 
mined. The geological map of Mysore on a 
scale of 8 miles to an inch which was published 
in 1915 under the direction of Dr. W. F. Smeeth 
is a valuable record of the mapping done so far, 
and though later work has shown thiat in some 
cases the boundaries require alteration, and the 
interpretation of rock types some modification, 
the main features can be taken as reasonably 
accurate. A study of this map shows that the 
Dharwar rocks especially in the northern half 
of the State have sinuous outcrops and have the 
appearance of festoons, a fact which indicates 
that the beds have been thrown into a series of 
folds. 

One of the folds in the Dharwar rocks in the 
southern portion of the Chitaldrug Schist belt 
near Dodguni was recently studied in some 
detail.- It was seen that the component beds 
of the Dharwar Schists here are folded such 


that they generally dip away from the fold- 
axis. In the western limb of the fold the 
beds have a steep westerly dip, and the evidence 
of current bedding in the quartzites indicates 
that the beds in this limb young westwards. 
Similar observations made in the eastern limb 
of the fold showed that the rocks uniformly 
dip east and young eastwards. As the result of 
the use of this technique, it was found that the 
beds here are normal and not reversed, and 
thiat the nature of the fold is a true anticline. 
The noses of the beds are towards the north, a 
feature characteristic of a plunging fold. The 
pitch in tliis case was found to be in a north- 
north-west direction. The Dodguni fold is, 
therefore, a pitching anticline which closes 
northwards. 

From the geological map of Mysore, it is seen 
that the folds closing southwards are pitching 
synclines. Two good illustrations are found — 
one north of the Sulekere tank in the Shimoga 
Schist belt, and the other south of Jogimardi in 
the Chitaldrug Schist belt.'^ 

Banded ferruginous quartzite is a very cha- 
racteristic component of the Dharwar System. 
Its resistance to erosion has proved invaluable 
in emphasising the structural pattern of the 
Dharwar rocks. There is one prominent ferru- 
ginous quartzite zone in Mysore which is also 
manganese-bearing and is associated very often 
with limestones. This is shown in the accom- 
panying sketch map. Almost all the important 
mangaxiese mines of the State are situated on 
this. In the writer’s opinion, this zone should 
be of considerable value in the proper inter- 
pretation of the structure and classification of 
Mysore Dharwars. 

This zone commences in the Western Ghats 
and after undergoing a few crumples near 
Kuduremukha and Mertiparvata, stretches 
practically due north through Shankargudda 
and Kumsi. The trend becomes sinuous, be- 
cause of folding, southeast of Shikarpur and 
near Hosur, and proceeds eastwards alchg the 
border of the State till it meets the river 
Tungabhadra. From west of Malebennur, it 
strikes southeast till it is sharply folded back 
near Sulekere as a pitching syncline. The right 
limb runs north towards Hadadi. The trail is 
lost here because of the intrusion of the Penin- 
sular gneiss, but we can pick it up again 
southeast of Anaji. After a short break, and 



Schist-^ EZZIl Qoart^ite Granites Gnthses ( | I tical 

>^o/teee— ^arf*t/gtncas-“ L/rnestone ■■ m i — nw Chrornifet*oLff Uitroixisics I Fi 


rwar Schist-^ EZZIl Qoart^tte * — “ Granites Gnthses ( | I tical 

>^o/teee— i^arrt/gincas-^ L/rnestone ■ i m — ■— Chrornifet*oLff Uitroixisics I Fi 

I senti 

IG. 1. Geological sketch map of the north- western part of Mysore State to illastrate the main j forrr 

structural eatures of the Dharwar Schists. I with 




Observations on the Structure 

May 1951j 

with probably a displacement due to faulting, 
the zone skirts the western margin of the greater 
portion of the Chitaldrug Schist belt, and passes 
through Shivgange, Madadkere, Mattod and 
Hatyal. At this place the zone is folded into 
the Dodguni pitching anticline, the right limb of 
which is sharply folded back. This continues 
almost due north to the east of Bukkapatna 
and disappears near Javagondanhalli. 

The structure and disposition of this zone in- 
dicates that it is a hluge anticlinorium with 
many minor anticlines and synclines, and hav- 
ing a general north-north-westerly pitch. 

The Kolar Schist belt is comparatively a very 
small one and is too far removed from the 
other Schist belts of Mysore State to be of much 
use in thie interpretation of the general struc- 
ture of Mysore Dharwars. It is also separated 
from the other bands by the Closepet granites 
which runs right across the State in a north 
to south direction. 

Attention will now be drawn to another 
very significant fact, A reference to the geo- 
logical map of Mysore shows that numerous 
quartzite runs are found in the Schist outcrops 
below this prominent manganese-iron zone and 
none above it. The schist rocks near Kalasa, 
Mandagadde, Kumsi, Saulanga, Holalur, Jold- 
hal, Hodigere, Tarikere, Chikmagalur, Chik- 
naikanhalli, Kondli, etc., are full of bands of 
quartzite of varying thickness and length. 
Many of them have well preseiwed ripple marks 
and current bedding. 

Gn the other hand, quartzite runs are cons- 
picuously absent in the area occupied by the 
Shimoga Schist belt towards the west of the 
Kumsi-Kalasa line. Similarly, the wide ex- 
panse of the Chitaldrug Schist belt east of the 
Anaji-Janehar line is devoid of quartzites. 
This fact should throw some light on the diffi- 
cult problem of Dharwar classification. 

The middle portion of this anticlinorium is 
extremely complicated. The Joldhal-Ubrani 
area is highly churned up and presents eddy 
structures of baffling complexity. The rock 
formations have bee^i twisted and broken into 
small bits, so that they strike and dip in prac- 
tically all directions of the compass. 

Further south, the Bababudan area, also pre- 
sents some difficult tectonic problems. The iron 
formations occur in the shape of a horse-shoe 
with the opening on the north-west at Hebbe, 
but this opening is partially closed and gra- 
dually tapers towards the south. The iron for- 
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mations do not contain workable deposits of 
manganese, and the association of limestone can 
only be inferred by the presence now of rhombs 
pseudomorphous after some carbonate.-^ Here 
again, the quartzites are found right round only 
on the outer margins of the hills'' whereas no 
runs occur within the horse-shoe in the Jagar 
valley. The connection between this ferruginous 
band and the Kumsi-Kalasa zone has been 
severed by the intrusion of Peninsular gneiss, 
and so the relationships are not quite clear. 

South of the 13th parallel, the Dharwar 
Schists outcrop in isolated stringers, lenses, and 
patches. They also exhibit a higher degree of 
metamorphism and so the elucidation of struc- 
ture and stratigraphy is rendered extremely 
difficult. Near Chattanhalli, Sargur and Kanda- 
like, the occurrence of discontinuous runs of 
limestone and quartzite are the only indications 
of the southern continuation of the Schist belts. 
In the extreme south of the State the strike 
veers towards the west, till finally many of the 
outcrops have an east-west direction. The zone 
of mylonite mapped by Jayaram^* in the 
Kapini valley appears to demarcate the bound- 
ary between the two metamorphisms, one 
characterised by the NNW-SSE strike of rocks 
north-west of Heggaddevankote, and the other 
resulting in an almost E-W strike of rocks to 
the west and south of Sargur. 

The workable deposits of chromite in Mysore 
occur only in a narrow band of ultrabasic rocks 
running in a north-west to south-east direction 
from Arsikere to beyond Nuggehalli, and again 
south of Mysore. It has always been difficult 
to explain this, but in the structure of the 
Dharwar schists proposed in this note, it is 
seen to occupy a central position in the anti- 
clinorium. The chromiferous ultrabasic rock 
was probably intruded along the core or axial 
plane of this huge fold. 

A new interpretation is offered in this paper 
regarding the geological structure of the Dhar- 
war Schists of Mysore. It is hoped that this 
would throw further light on the problem of 
classification of these ancient rocks. 


1, Rama Rao, B., A/ys. Gcol, Deft, Bit/l„ 1940, N’o, 
17. p. 32. 2. Pichamuthu, C. S., Cwr. Sc!., 1957, 6, 
95. 3. — , Calcutta Gcoffyafhical Re-viru\ 1941, 3, 88. 

4. — , Hiilf-ycarly Jouni. Mys. 1935^7, 8 , 32. 

5. Curr.Sd., 1935, 4, 179. 6. Jayaram, B., Reas, 

Mytt. GcoL Dept., 1913, 13, 92, pi T, 
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EFFECT OF AMINOPTERIN ON THE UPTAKE OF RADIOACTIVE 
PHOSPHORUS BY SOME ENDOCRINE TISSUES OF THE RAT 

KUMUD D. SAMARTH, A. J. BAXI, B. R. BALIGA and P. R. VENKATARAMAN 
{Division of Laboratories, Tata Memorial Hospital, Bombay 12) 


nr HE potent folic acid antagonists, aminopterin 
^ (4-amino folic acid) and amethopterin 
(4-amino-N^ ‘^-methyl folic acid) are being ex- 
tensively employed for the amelioration of cer- 
tain types of leukemia and other neoplastic 
diseases.! •- These antimetabolites induce a folic 
acid deficiency in the rat and other animals. 
The report of the deleterious effect of folic acid 
or pteroylglutamic acid (PGA) deficiency on 
the body growth has led to the question of the 
mechanism involved. Hertz^-** has shown that 
the oviducts of PGA deficient chicks respond 
less readily to the effects of estrogexi than 
those of normal or PGA treated chicks. This 
effect was not shown in other B-vitamin defi- 
ciencies. Marvin, Totter and Day'^ have studied 
the effects of PGA deficiency and PGA replace- 
ment on the endocrine glands of the immature 
chick. Their observations appear to show a 
primary disturbance involving diminished 
pituitary activity, retardation of thyroid deve- 
lopment and hyperplasia of the tubules of the 
testes. Since endocrine substances and vita- 
mins often affect the same physiological pro- 
cesses either in the same direction or 
antagonistically, it became of interest to study 
the uptake of radioactive phosphorus (P-!-) by 
some of the endocrine tissues of the rat after 
treatment with aminopterin. 

Inbred Wistar strain male rats, weighing 
between 180-250 gm., raised on our standard 
laboratory ration, were used. One group of 
rats received aminopterin at a level of 0-23 mg. 
per kg. for seven days. No treatment was 
given on the eighth day. After fasting for 14 
hours, the animals received aminopterin at a 
level of 8*33 mg. per kg. on the morning of the 
ninth day. This was immediately followed by 
intraperitoneal administration of radioactive* 
discdium phosphate in normal saline. The 
total amount of phosphate administered was 
physiologically negligible, being less than 
0-2 mg. The animals were sacrificed after two 
hours and the tissues were removed, weighed 
on a Roller-Smith torsion balance and digested. 
The animals of the control group were treated 
in the same way except that in the place of 
aminopterin, they received corresponding 
volumes of normal saline. A third group of 


* Obtained through the kindness of the Isotopes Divi 

§ionj A.E,R,E,, H?ir\vell, England, 


animals fasted for 14 hours, received a single 
massive dose of aminopterin at a level of 
8*33 mg. per kg. immediately prior to the ad- 
ministration of radioactive phosphorus. All 
groups of animals were sacrificed two hours 
after the administration of the labelled phos- 
phate. The tissues were digested at 120° C. 
in an oven for several hours with sulphuric 
acid followed by frequent addition of concen- 
trated nitric acid. The clear digest was diluted 
with water and hydrolysed at 100° C. for 15 
minutes. The orthophiosphate was precipitated 
as the magnesium- ammonium complex by the 
method of Sacks and Sacks as described by 
Cori and Cori.'^ The precipitates were collected 
at the centrifuge, washed twice with 2-5 ml. of 
2-5 per cent, ammonia and dried in an air oven 
at 100° C. They were brought into solution 
in a suitable volume of 5 per cent, hy- 
drochloric acid. Aliquots were plated^ out 
0x1 stainless steel cups, 2 X 0-4 cm., and dried 
in an air oven at about 60° C. Measurements 
of radioactivity on the dry samples were made 
with G.M. 4 Geiger counter tubes (General 
Electric Co., Ltd.) and a scaling unit, type 
SC-200 (Dyxxatron Radio Ltd.). All samples 
were placed in the lead castle at the same dis- 
tance from the counter. The results, average 
of 4 animals from each group, are presented in 
the table given below: 

Effect of Aminopterin on the Uptake of P-'- 
hy the Endocrine Tissues of the Rat 


Testes Thymus Thyroid Adrenal 


(a) {/•) {a) {/>) (a) (/;) (. 3 ) (/;) 


Control 2*3 1-4 23.8 11-8 14-1 7-0 16-3 8-4 

Cumulative 2-1 l-O 22-9 11*6 30-3 14-2 8-0 3-8 
dose 

Sineledo.se 2-1 0-9 25-2 10-8 25-2 ll-O 25-6 IM 

Aminopterin and normal saline were injectCsl 
subcutaneou>ly. All animal.s received dOiJic of 
irtraperitoneally. The results are expressed : 

(a) Cpm. per g tissue 

^ Cpm. administered per gm. body w^eight ’ 
(^) Cpm. per gm. tissue as parts per thousand of 
the dose administered. 


No data or observations are presented with 
regard to the uptake of by the pituitary. 
Aminopterin seems to have w influence on the 
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uptake of P-*- by the testes. Probably this 
finding offers an indirect support to the obser- 
vations of Goldin and co-workers'^^* on the in- 
ability of testosterone propionate to reverse 
the toxicity of aminopterin in mature male 
mice. Although Higgins^ ^ has observed the 
atrophy of the thymus following the treatment 
with aminopterin, no significant differences in 
tbie uptake of radioactive phosphiorus could be 
found. Of the endocrine tissue studied, adrenal 
and thyroid need special comment. Higgins^i 
has also observed hypertrophy of the adrenal 
glands after treatment with aminopterin. A 
single massive dose of the antimetabolite just 
two hours prior to the sacrifice increases the 
uptake of P-’- significantly over the control. 
This would indicate an heightened metabolic 
activity of the secretory tissue. The uptake of 
P"'- by the adrenals of rats whiich have received 
cumulative dose is considerably lower compared 
to the normal. Probably, in these animals with 
the development of more secretory units of 
the adrenals, the rate of metabolic activity is 
diminished. A single dose of aminopterin 
markedly raises P-*- uptake by the thyroid gland 
indicating an increased metabolic activity of the 
gland. In animals wbiich have received cumu- 
lative dose of the antimetabolite, the uptake is 
slightly higher compared to the animals which 
liave received a single dose. It appears that 
aminopterin enhances the metabolic activity of 
the thyroid gland probably tiU'ough the pitui- 
tary or the adrenal. The above observations 
on the uptake of P-- by the adrenal and the 
thyroid under the influence of aminopterin, 
seem to substantiate the observations of other 
workers*--"*^ on the interrelationship between 
the functional activity of the adrenal cortex and 
thyroid secretory levels under totally different 
conditions. 

The effect of aminopterin on the uptake of 
p:i- by the adrenals cannot be wholly explained 


UNESCO AND TECHNICAL 

A ccording to a recent agreement betw^een 
the UNESCO and the Government 
of India, the UNESCO will provide 10 
specialists to work in India, two of whom 
would work in the National Laboratories (Phy- 
sical and Chemical), three in the Indian Insti- 
tute of Technology, Kbiargpur, three in the 
Research Laboratories of the Central Water- 
power, Irrigation and Navigation Commission, 
and one each in the Birbal Sahni Institute of 
Paleeobotany, Lucknow, and thie Central Insti- 
tute of Education, Delhi. 
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on the basis of a “stress"’ reaction, in view of 
two other important observations, however in- 
direct they may be. The first relates to the 
elimination of the differential sex toxicity in 
mice^*^ to the antifolic acid compound after 
adrenalectomy. Secondly,"^ patients treated for 
metastatic cancer with aminopterin, show a 
unique reduction in the excretion of reducing 
corticoids (11-oxysteroids) with no parallel 
change in the excretion of 17-ketosteroids. 
Under conditions of “stress” the excretion of 
reducing corticoids (11-oxysteroids) is gene- 
rally found to be increased together with 
17-ketosteroids. 

We are thankful to Dr. A. R. Gopal-Ayengar, 
Chief Research Cytologist, for his kind help and 
interest in this investigation. We are indebted 
to LedeiTe Laboratories (India) Ltd., for a gene- 
rous gift of aminopterin required in this work. 
This investigation is aided by grants from the 
Atomic Energy Commission of the Government 
of India. 
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ASSISTANCE TO INDIA 

Technical and other equipment to the extent 
of $ 22,000 will be supplied by UNESCO. In 
addition, the UNESCO has agreed to consider 
requests for additional essential equipment re- 
quired for the work of specialists. The UNESCO 
has also agreed to award fellowships and study 
grants to the extent of $ 22,000 to selected 
Indians who would eventually replace these 
specialists. 

Proposals in regard to the establishment of 
a Scientific Bibliographical Centre in India are 
under consideration of the Government of India 
and the UNESCO. 
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STUDIES ON THE INTER-RELATIONSHIP AMONG VITAMINS AND 

AMINO-ACIDS 

Influence of Desoxy-pyridoxine on the Bio-synthesis of Nicotinic and Ascorbic Acids in 

Germinating Pulses 

E. R. B. SHANMUGA SUNBARAM, G. RANGANATHAN and P. S. SARMA 
{Bio-Chemical Laboratory, University of Madras) 


T ryptophane-nicotinic acid interrela- 
tionship first demonstrated with rats,i»- 
has been extended to other mammals-".-^*"' plants 
and micro-organisms, and such studies have been 
widened to include other vitamins and amino- 
acids. It has been shown for example that 
tryptophane serves as a niacin precursor in the 
case of the fungus neurospora by way of 
kynurenine and S-hydroxy anthranalic acid.'^'^ 
Seeds are known to give rise to increased 
amounts of thiamine,'^ nicotinic acid and ribo- 
flavin, ■> pyridoxine,''^ and ascorbic acid,i^ during 
germination. But it was found that a trypto- 
phane-niacin relationship did not exist in the 
case of bean seedlings grown without their 
cotyledons on synthetic medial ^ Nason-- has, 
however, shovm that a ti'yptophane-'niacin rela- 
tionship similar to that found in certain mam- 
mals and Neurospora, does exist in higher plants 
like the corn and has studied the effect of 
I-tryptophane and vitamin individually as 
well as in combination. He concluded that 
niacin synthesis is a direct function of the sup- 
ply of l-tryptophiane and is independent of the 
vitamin B^, used, since addition of vitamin B^ 
to the medium did not significantly increase 
niacin synthesis. Banerjee and Banerjee^^ have 
shovm that in the case of Phaseolus mungo 
addition of vitamin Bq to the medium does not 
enhance the bio-synthesis of niacin. In the 
case of ascorbic acid, however, the effect of the 
addition of several nutrients during germination 
on the bio-synthesis of this vitamin has been 
studied. But there appears to be no gene- 
ral agreement on the specific constituents which 
promote such bid-syntheses. Thus, the beneficial 
influence of salts, of manganese and mamiose have 
been shown by some, while others have not been 
able to confirm these observations. In the case 
of rat, some data of a controversial nature, as 
regards ascorbic acid content in various tissues 
have been obtained in 1939 by Sure and his 
associates.!'^ Studies have, therefore, been un- 
dertaken first with germinated seedlings with a 
view to elucidate these problems. Cereals and 
pulses contain appreciable amounts of vitamin 
which increases during germination.’*^ 
Any study of the influence of vitamin Bq on 
the inter-relationship between tryptophane and 
nicotinic acid and on the bio-synthesis of ascor- 
bic acid should therefore take into account the 


mitial presence of Bg in the seed before germi- 
nation. In order to counteract the influence of 
vitamin Bg already present, a competitive in- 
hibitor like desoxy-pyridoxine-o»2i ^^^as added 

to the medium during germination. It was 
then found that the bio-synthesis of nicotinic 
and ascorbic acids could be greatly influenced 
by vitamin Bg during the course of germination 
of several pulses. 

Experimental 

(a) Germination, — Green-gram {Phaseolus 
mungo), cow-pea {Vigna sinensis) and red- 
gram (Cajanus caj an) have been used in the 
course of these experiments. Seeds (5 gm. for 
nicotinic acid and 2 gm. for ascorbic acid) were 
sterilised with 0-1 per cent, mercuric chloride 
solution, washed and transferred into sterile 
petri-dishes containing a layer of acid-washed 
(B.D.H.) steidle sand. Sterile glass-distilled 
water was added to each dish in requisite 
amounts. Necessary amounts of the sterilised 
solutions of the chemicals were added to parti- 
cular dishes. The petri-dishes were kept away 
from direct sunlight in a sterile chamber. 
The mercuric chloride washed seeds on 
crushing and plating out in a nutrient me- 
dium were found to be free from any bacterial 
contamination. The germination was carried 
out for the number of hours specifiejd in th,e 
data presented (Tables I and 11). 

(b) Estimation of nicotinic acid plus nicotU 
namide in dry and germinated seeds. — Dry 
powdered seeds were directly weighed out 
(5 gm. lots) into conical flasks. After requisite 
period of germination the seeds from each 
petri-dish were separately ground with 30 ml. 
water and transferred quantitatively into conical 
flasks. 10 ml. of 12 N. sulphuric acid were 
added, boiled over a water-bath, centrifuged 
after cooling, made up to 50 ml., washing the 
residue twice or thrice. The nicotinic acid was 
determined color imetrically using lead acetate 
and zinc sulphate for the deproteinisation; the 
colour produced by cyanogen bromide and ani- 
line was measured in a photo-electric colori- 
meter according to the method described by 
Hawk, Oser and Summerson .22 

(c) Estimation of ascorbic acid.— Samples, 
before and after germination, were ground in 
a mortar to a fine paste with 6 per cent, freshly 
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Table I 

NICOTINIC ACID 

(Figures are expressed in y pe’- gram of dry material) 

Hours of Germination 


Dish Substances used in the jy/dsc^oI//s Fii^na .\vV/t’;/y/j-nicotinic Ca:dii.us tV 2 Az//-nicotinic 

No. medium acid in dry seed-20- 8y/g. acid in dry seed-15 - 47 /^. acid in dry seed-19 -By/g. 




24 hrs. 

48 hrs. 

72 hrs. 

24 hrs. 

48 hrs. 

72 hrs. 

24 hrs. 

48 hrs. 

72 hrs. 

1 

30 ml. Water (control) 

24-7 

30*5 

39*8 

18-4 

23*9 

27-2 

22*3 

27-9 

30-6 

2 

20 ml. Water plus 400y desoxy- 
pyridoxine in 10 ml. Water 

19-6 

22-3 

28-2 

15-2 

17-4 

19-8 

19-9 

23-7 

23*8 

3 

10 ml. Water 4007 cleso.xy- 

pyridoxine in 10 ml. Water 
plus 7 mg. pyridoxine in 10 ml. 
Water 

24^0 

29-9 

3S-3 

17-0 

24-1 

25-3 

21*8 

25*9 

29-5 

4 

20 ml. Water plus 20 mg, dl- 
Tryptophane in 10 ml. Water 

25-S 

31*6 

40-2 

19-1 

25-2 

27-4 

23*2 

28-2 

30*1 

5 

10 ml. Water plus 20 mg*. <//- 
Tryptophane in 10 ml. Water 
plus 4 OO 7 desoxypy-ridoxine in 
10 ml. Water 

20*1 

23*2 

29-3 

15-8 

17-1 

20-2 

19-4 

21-1 

23*G 

6 

20 mg. 2 // -Tryptophane in 

10 ml. Water plus 400 y-des- 
oxy-pyiidoxine in 10 ml. Water 
plus 7 mg. pyridoxine in 10 ml. 

21*2 

30-5 

38*9 

lS-4 

24-3 

25 *6 

22*1 

2o*3 

29*1 


Water 


Table II 

ASCORBIC ACID 

(Figures are expressed in mgm. per 100 gram of dry material) 


Hours of Germination 

Phascolit^ w/z/zi/tJ (Ascorbic acid in dry se id = 6*37 mg. /lOOg.) 


Dish Substances used in the 

No. medium 

Water in the 

medium 

5 ml. 
sol. of 
in the 

of 2i% 

Glucose 

medium 

5 ml. of 
6 % sol. of 
Glucose in 
medium 

5 ml. of 24?/^ 
sol. of Mannose 
in the medium 

5 ml. of 5% 
sol. of 
Mannose in 
medium 


24 hrs. 4S hrs, 

, 72 hrs. 

48 hrs. 

72 hrs. 

48 hrs. 

48 hrs. 

72 hrs. 

48 hrs. 

1 15 ml. Water (control) 

32*7 

42*31 

51*81 

30*73 

36*78 

30*81: 

34*65 

50*05 

34-60 

2 10 ml. Water plus 1257 des- 

31*0 

19*16 

19*65 

18*73 

22-06 

18*60 

34*33 

47*43 

34-05 

oxyp-yridoxine in 5 ml. Water 
3 5 ml. Water plus 125 y des- 

31*26 41*05 

54*49 

23*93 

35*35 

27*05 

34*30 

49*39 

33-77 


oxyp-yridoxine in 5 ml. Water 
plus 1250 7 pyiidoxine in 5 ml. 
Water 


prepared meta-ph'osphoric acid, glass-distilled 
water being used through.out these experiments. 
The ground sample was transferred quanti- 
tatively to a 50 ml. centrifuge tube and the 
contents centrifuged, the supernatant decanted 
and the residue again extracted three times in 


a similar manner. The total extract was made 
up to a known volume and titrated against 
0*2 ml. of the standard indophenol dye accord- 
ing to the method of Harris and 011iver.-‘'i These 
values were confirmed by the colorimetric 
method of Stotz and Robinson.-^ 
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Results and Discussion 

The I'esults obtained for the bio-synthesis of 
nicotinic acid and ascorbic acid during germi- 
nation of some of the pulses are presented in 
Tables I and II respectively. It will be seen 
from Table I that during germination of pulses 
in water medium alone there is a gradual in- 
crease of nicotinic acid. The addition of 
desoxy-pyridoxine during germination marked- 
ly inhibits this increase, but the decrease in 
value does not fall below the original nicotinic 
acid value of the seed. The addition of pjn-i- 
doxine hydrochloride in the concentration 
specified abolishes this inhibitory effect of 
desoxy-pyridoxine. The presence of df-trypto- 
phane in the medium to the extent of 20 mg. 
exerts only a slight influence, if at all, on the 
increase in the nicotinic acid. The more sen- 
sitive microbiological method for the detection 
of these smaller differences in nicotinic acid is 
proposed to be used in future experiments to 
confirm these results. But, as in the case of 
water medium, addition of desoxy-pyridoxine 
to the tryptophane medium exerts a similar 
deleterious effect on the increase of nicotinic 
acid which, however, is coimteracted when 
pyridoxine is simultaneously added into tlie 
medium along with desoxy-pyridoxine. These 
results, therefore, clearly suggest that in- 
fluences the conversion of tryptophane to nico- 
tinic acid. The fact that dt- tryptophane added 
to the medium does not increase the nicotinic 
acid shows that the seed has enough of this 
amino-acid liberated or made available during 
the course of its germination. However, some 
preliminary -experiments indicate that when 
Z-tryptophane is added to the medium in similar 
amounts there is greater increase in the nicoti- 
nic acid of these pulses during germination, 
even though there is enough of this amino-acid 
originally in the seed. Whether the conversion 
of Z-tryptophane to nicotinic acid is more rapid 
than with dl- tryptophane and whether vita- 
min B^ has any role to play as a “coracemase” 
as suggested by Saell-i^ remains to be investi- 
gated. 

The results for ascorbic acid content of 
pulses under different conditions of germination 
are presented in Table II. As in the case of 
nicotinic acid, there is a steady increase in the 
vitamin C content during germination, though 
the increase is not as large as reported by other 
v/orkers. But, what perhaps has been observed 
for the first time is the fact that by the addi- 
tion of desoxy-pyridoxine, the influence of vit- 
amin B ,3 has been considerably affected on such 
a synthesis and only a small increase in the ■ 
vitamin C content is observed. The large addi- 
tion of pyridoxine to the medium, however, 
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counteracts the anti-vitamin effect of desoxy- 
pyridoxine and the normal increase of vita- 
min C content during germination is again 
noticeable. 

Another interesting observation made in the 
course of these studies was the effect of added 
glucose and mannose into the medium during 
germination. It will be seen from the results 
that when 5 ml. of water is replaced by an 
equal volume of 2*5 per cent, solution of 
glucose, the deleterious effect of desoxy- 
pyridoxine was observed, while with mannose 
solution no such deleterious effect could be 
noticed. These results indicate that vitamin B,> 

u 

influences the first stage of conversion of glu- 
cose into mannose but not the conversion of 
mannose into ascorbic acid. Whether vita- 
min B(. is acting here also like a “coracemase”-^> 
by influencing isomerisation in vivo of glucose 
to mannose remains to be elucidated. Further 
work is in progress. 

The authors are grateful to Dr. Karl Folkers 
of Merck & Co., Inc., Rahway, N. J. (U.S.A.), 
for the generous gift of desoxy-pyridoxine 
hydrochloride used in these investigations. 
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2084-6 

40622-2 

(8) 

38766-8 

(5) 





42705-8 

(7) 

40S51-9 

(8) 

38233 -G 

(6) 


2405-3 








"Frr- 
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43256-9 (10) 

40639-1 

{3; 

37493-9 (2) 

2083.5 

1 

1 











42722-8 

(8; 

39577-2 (4) 

^^1/2 

41856-7 

(8) 






726 0 
^D2,2 
1466-2 

425S2-7 

(6) 

40726-2 

(9) 





44047-5 

(6) 

42193-7 

(3) 

39577-2 

(4) 





43285-5 

(3) 

40669-7 

(9) 

37523-8 (7) 

It is interesting to 

note 

from the tables that 

After placing 

the 

water- saturated ether in 

intensity 

rules are well 

obeyed as also 

the 

the trough, the cork 

carrying the glass rod and 


interval rules for higher j-values than is usually the paper strip, was carefully inserted into the 
observed in complex spectra. tubular chamber, so that the strip was kept 
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hanging just a few millimetres above the sur- 
face of the developing solvent and without 
touching the sides of the chamber. The strip was 
allowed to remain in this position for a couple 


of hours, so that the filter-paper was equili- 
PAPYRO GRAPHIC SEPARATION AND brated with the vapour phase in the chamber. 


LOCATION OF ANTIBIOTICS FROM 
PLANTS 

The antibiotic activity of the crude aqueous, 
alcoholic and ether extracts of the leaves of 
Toddelia aculeata, a reputed specific for 
dy sentry, having been first found by one of 
us (Sirsi, M.) against the gram negative Bad. 
flexneri, it was of interest to determine if a 
papyrographic separation of the active prin- 
ciple could be accomplished. 

A filter-paper strip (400 mm. X 20 mm. 
Whatman No. I) was spotted at one of its ends 
with a drop of crude ether extract and dried. 

A glass tube (450 mm. X 30 mm.) vertically 
held, lined with filter-paper moistened with 
ether-saturated water, was employed as the 
developing chamber. The tube ground at both 
ends was provided with wooden corks. The 
lower cork supported the glass trough which 
contained the water-saturated ether for develop- 
ing the papyrogram. The cork at the top had 
a glass rod, the end of which was drawn into a 
hook from which the paper strip could be 
hung vertically by means of a hole punched at 
the opposite end of the strip. The glass rod 
was carefully lubricated with vaseline, so that 
the strip could be raised or lowered within 
certain limits, 


By carefully pushing down the glass rod, the 
strip could be so lowered into the trough, that 
just a few millimetres of the strip dipped into 
the solvent, leaving the spotted area clearly 
above the surface of the solvent. With the 
capillary rise of the solvent, the papyrogram 
was developed. The solvent front took about 
4 to 5 hours to. reach the top. The rise of the 
solvent front could easily be followed since, it 
almost agreed with simultaneous ascent of the 
chlorophyll band. The strip, after development, 
is air dried and cut lengthwise into two halves. 
One half was employed for the bioauto- 
graphic location of the “active” zone,i while 
the other was used for ultraviolet printing of 
the papyrogram on Illford Reflex Paper.-- 
Figs. 1 (a) and 1 (b) give photographs of the 
clearance on the agar plate seeded with Staph, 
aureus and the ultraviolet print. It will be 
observed that the zone of clearance is identical 
with the zone of ultraviolet absorption, sug- 
gesting that the antibiotic principle has an ab- 
sorption in the ultraviolet region (253-7- 
265 771 /a), a fact of considerable significance in 
further investigations. The circumstance that 
the antibiotic zone lies adjacent to the chloro- 
phyll band is also helpful in locating the 
“active” region and for eluting out the anti- 
biotic frorp the jncised portions of the papyro-^ 
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gram. The method of combining bioautographic 
technique with the ultraviolet printing of the 
papyrogram, which has been successful in the 
present instance, has immense potentialities of 
application in a study of antibiotics from natu- 
ral sources. 



Fig. la. Area of deaiance. (Bioautography against 
staph, aureus). 

A Photograph of the Papyrogram of the antibiotic 
from an Etherial extract of Toddalia aculeata, taken in 
the Ultra Violet region. (253*7 and 265 m/i). 

C. Absorption due to Chlorophyll 

D. Absorption due to Active •’ fraction. 

Our grateful thanks are due to Drs. N. N. De, 
K. P. Menon and A. S. Ramaswamy for their 
helpful discussions, and to Prof. M. S. Thacker 
for his kind interest. 

Sec. of Pharm. & Perm. M. Sirsi. 

Technology, D. S. Venkatesh. 

Indian Institute of Science, B. Bheemeswar. 

Bangalore, M. Sreentvasaya. 

May 15, 1951, 
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STRUCTURE OF THE NEEM 
{AZADIRACHTA IBBICA) GUM 
The gum from the tree was purified by preci- 
pitation with alcohol from a concentrated acidi- 
fied solution of the gum, and obtained as a 
white powder. Sulphated ash 0-92% : 

[ a — 70 -6" (c, 0-3344 in water); pento- 
sans 15-9%; pentoses calc, on the basis of 
pentosans 18%, galactose residues calculated as 
10-2% (from the yield of mucic acid 
obtained on oxidation of the polysaccharide 
with nitric acid). The gum did not give in- 
soluble copper salt and did not reduce Fehling’s 
solution. 

The acidity of the gum was not sufficient for 
autohydrolysis. It was, therefore, hydrolysed 
with 0*05 N-suIphuric acid on water-bath (90- 
95®). The hydrolysis was complete in about 
24 hours as determined by polarimetric and 
iodometrici observations. 

The solution was cooled, neutralized with 
barium carbonate and filtered. The filtrate was 
concentrated in vacuum (bath temperature 40®) 
and the residue extracted with dry methanol. 
The methanolic extract was concentrated to a 
syrup which reduced Fehling’s solution. It was 
verified to contain arabinose by forming the 
diphenyl-hydrazone (M.P. 195-96® alone or 

admixed with an authentic specimen). 

The barium salt of the polysaccharide left 
behind after methanol extraction was further 
hydrolysed with 2N-sulphuric acid. The course 
of hydrolysis was again followed by polari- 
metric and iodometric observations. When the 
hydrolysis was complete, the solution was neu- 
tralized with barium carbonate, filtered and the 
solution concentrated at 40®/12 mm. The con- 
centrated syrup was exhaustively extracted 
vdth methanol and the extract evaporated. The 
residue, a syrup, on treatment with methyl- 
phenylhydrazine gave D-galactose methyl- 
phienylhydrazone (M.P. 180-81® alone or ad- 
mixed with an authentic specimen). 

The structure of the aldobionic acid present 
in the gum is being worked out by methylation 
and hydrolysis. 

Examination on the paper chromatogram of 
the sugars produced by the hydrolysis of the 
gum indicated the presence of galactose, arabi- 
nose and another sugar derivative which is 
most probably glucurpnic ficid. The chrom.ato- 
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gram was developed by the improved method 
of Trevelyan, Procter and Hai’rison.- 

S. Mxtkherjee. 

Organic Chem. Lab., H, C. Sriyastava. 
Indian Institute of Sugar Technology, 

Kanpur, 

February 2, 1951. 

1. Baker >nd Hulton, Biochcm. J,, 1920, 14, 754-. 2. 
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INFLUENCE OF VITAMIN B,o ON THE 
BIOLOGICAL VALUE OF A LOW 
QUALITY PROTEIN DIET 

Several workers^--*^ have reported on the 
greatly enhanced growth resulting from 2 to 3 
per cent, supplementation of poultry rations 
high in vegetable proteins with sources of 
‘Animal Protein Factor’ (APF). This effect 
has since been attributed to the vitamin B^o 
APF.-^-^ The association of vitamin B^o with 
protein utilisation has been more specifically 
demonstrated by observations that it influences 
transmethylation processes, reduces renal 
injury in experimental animals receiving low 
choline diets, enhances utilisation of cir- 
culating amino acids^-^ and, generally speaking, 
plays ‘a fundamental role affecting the capacity 
of the mammal to utilise proteins’.i^ 

The present report relates to the influence of 
vitamin on the biological value, determined 
on three pairs of litter mate adult male rats, 
of a poor protein diet composed of (percent- 
ages) : wheat flour, 60; defatted groundnut 
flour, 10; groundnut oil, 4; salt mixture (U.S.P. 
No. 2), 4; shark liver oil, 2; and vitaminised 
sucrose, 20. The vitamin additions were such 
that they provided the following quantities 
(milligrams) per kilogram of diet: thiamin 
hydrochloride, 2; riboflavin, 6; pyridoxine 
hydrochloride, 2; nicotinic acid, 20; calcium 
pantothenate, 10; inositol, 200; a-tocopherol, 25; 
and menadione, 5. Vitamin B ;,2 (Chas. Pfizer: 
oral grade) was added to the diet of one mem- 
ber of each pair of rats at the rate of 150 gamma 
per kilo. An iso-caloric protein-free diet for 
endogenous metabolism v/as secured by the 
substitution of 66 per cent, maize starch for the 
two flours and by increasing the groundnut oil 
addition to 8 per cent. The diets unsupple- 
mented by vitamin were nearly free from 
assayable amounts of this vitamin. Biological 
values were determined essentially by* Mitchell’s 
balance sheet rnethod^f^ which in preliminary 


experiments with casein gave a mean biological 
value of 82-6 ±: 0*33 and a mean digestibility 
coefficient of 93 T ±: 0. 

The cereal-legume mixture employed in these 
studies was on a 10 per cent, potein level (7*86 
per cent, wheat protein plus 2*83 per cent, 
groundnut protein) and the diet provided 0*11, 
0*26, 0T9 and 0-15 percentages respectively of 
tryptophane, methionine, lysine and cystine as 
compared to the percentages 0*19, 0*48, 0*74 
and 0*39 respectively of these amino acids in 
an equi-protein casein diet. It was therefore 
considered poor in quality. The biological 
values of the vitamin — supplemented and 

control groups were 75*85 ± 0*98 and 68*08 
±0*71 respectively, while the corresponding 
digestibility coefficients were 90*01 ± 0*037 
and 81*96 ± 2*93. The differences w^ere signi- 
ficant. 

It is recognised that the method employed 
here for assessment of protein quality in relation 
to vitamin B^^^ Sives only an over-all informa- 
tion and does not throw light on requirements 
for individual metabolic processes. Further 
work on hyperthyroid animals and on rate of 
liver protein regeneration and haemopoiesis as 
influenced by vitamin B-^o with and without 
certain amino acid additions, particularly me- 
thionine, to low quality vegetable protein diets, 
is in progress. 

A preliminary communication by Henry and 
Kon,i" showing a favourable influence of 
vitamin Bj.^ on the assimilation of nitrogen as 
casein by the vitamin B^o-deficient rat, has 
just come to the notice of the authors. 

(Miss) Urmila Marfatia. 

A. Sreenivasan. 

Dept. Chem. Tech., 

University of Bombay, 

March 10, 1951. 
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INFLUENCE OF XANTHINE ON 

BIOGENESIS OF FOLIC ACID BY 
LACTOBACILLU:^ ARABINOSUS 

The synthasis cl' folic acid activity by several 
species of bacteria which do not require pre- 
formed folic acid (FA) has been reported^-^^ 
and related to the ^^fj'ra-amino benzoic acid 
(pABA) conte.rt of the medium.-’ In the 
course of investigations, nov/ in progress, on 
the involvement of FA iii purine metabolism, 
it has been observed that other cnlUiral addi- 
tions besides pABA exert an influence on FA 
biogenesis by Lactobacillus arabinosus 17-5. 

The basal medium employed for these studies 
was a nicotinic acid test medium” modified by 
the omission of pA.BA and inclusion of nicoti- 
nic acid (40 fig. per cent.). FA activity was 
measured with Streptococcus lactis R. (SLR) 
turbidimetrically'^; for assays, the tubes were 
incubated at 37®. 

Activity in the harvested cells was negligible 
while enzyme hydrolysis'^ of the culture filtrate 
did not make any difference in its assayable 
FA. Synthesis was maximum at the end of 
48 hrs. incubation and iiicreased from 13-8 mil- 
ligamma (control) to 470 milligamma per cent, 
with pABA additions up to 2 gamma per cent. 
There v/as pronourxced enhancement in FA 
activity as a result of biotin addition and, even 
111 ore so, with xanthine. Other nutrients like 
adenine, guanine, uracil, nicotinic acid, thiamine 
riboflavin, vitamin B^^ and fermentation animal 
protein factor showed definite and varying de- 
grees of stimulation. 

The effect due to biotin (1 gamma per cent.) 
could also be secured by Tween 80 (0-1 per 
cent.), suggesting that it was probably on 
account of increased utilisation of nutrients as 
a consequence of enhanced cell permeability 
through surface activation. With xanthine, an 
addition of 0-03 per cent, had a stimulatory 
effect of about 2*6 times. The action of xan- 
thine as precursor could only be explained on 
the basis of its providiiig a component unit of 
the FA molecule other than the pABA and 
presumably the pteridine moiety. The effect of 
glutamic acid, the third component of the FA 


molecule could not be assessed properly as 
casein hydrolysate was the nitrogen source in 
the medium. 

The recent recognition of FA in natural 
sources in the form of the physiologically more 
active citrovorum factor (CF)*'’'^'* toge- 
ther v/itli the observed occurrence of this in 
fermentation liquors, prompted a study of 
the properties of this SLR-active substance re- 
ported above. The culture filtrate of L. arabi- 
nosus grown in presence of xanthine and excess 
of pABA was found to support growth of 
L. citrovorum (N.C.T.C.) to a greater extent 
than comparable concentrations of FA.. It also 
showed a greater differential in activity in 
overcoming the inhibition of growth of SLR by 
methyl folic acid (cf.i'^) thoughi, in this res- 
pect, it was not as effective as Reticulogen, 
Lilly*> and rat’s urine'^-'^ when used as CF sour- 
ces in equivalent FA potencies. That the cul- 
ture filtrate factor was different from FA was 
also demonstrated from results on its distribu- 
tion between n-butanol and water at various 
pH where its properties were intermediate 
between FA and CF (Reticulogen) . Unlike 
rhizopterin, the filtrate factor supported growth 
of Lactobacillus casei (cf.i*"0. 

Further work on the possible nature of this 
FA-active substance (s) and on the related 
enzymes is in progress. 

Our thanks are due to thie Indian Council of 
Medical Research under whose auspices this 
work has been carried out. 

Dept, of Chem. Tech., V. B. Mitbander. 
University of Bombay, A. Sreenivasan. 

March 10, 1951. 
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THE CONTRACTILE SYSTEM FOR 
LACTIC TONE IN UNSTRIATED 
MUSCLE 

Unstriated muscle contains two cycles for con- 
traction. In one cycle the energy for contrac- 
tion is derived from chemical stores; in the 
other cycle, the energy for contraction is 
derived from that stored in the structure.^ >- 
These two cycles operate upon two different 
contractile mechanisms respectively The 
twitch contraction and lactic tone derive energy 
from the first cycle and the alactic tone from 
the second. 

As expected, therefore, lactic tone is sub- 
served by the same contractile mechanism as 
the twitch contraction. This is show’n by the 
following observations: (1) The cardio-oesopha- 
geal part of the frog’s stomach muscle shows 
predominantly lactic tone and the pyloric part, 
predominantly alactic tone; the latter can be 
destroyed by sudden stretch without affecting 
twitch, and the twitch contraction can be dam- 
aged without affecting the alactic tone.-*^-^ But 
if lactic tone in the cardio-oesophageal part is 
destroyed by sudden stretch, the twitch con- 
traction is damaged (Fig. 1). (2) If during 



Fig. 1. Frogs’ stomach muscle from the cardio-oeso- 
phageal part. The muscle is stimulated with alternating 
current, 10 volts for 10 seconds, every 15 minutes at 
A.C. ; suddenly stretched at X. 

twitch contraction the muscle is given a jerk, 
then alactic tone is not affected but lactic tone 
decreases. These experiments are best perform- 
ed on those muscles which show twitch con- 
traction as well as lactic tone, such as the 
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cardio-oesophageal part of the frog’s stomach 
muscle or the human appendix. In some 
muscles, the damage caused by stretching is 
temporary, and there is gradual recovery. 

Thus the contractile mechanism for twitch 
contraction and lactic tone is the same. This 
probably accounts for the antagonism between 
tone and twitch. We have not noticed any 
antagonism between twitch and alactic tone, 
but have done so between twitch and lactic 
tone. The latter phenomenon is then, probably 
due to the fact that they have to compete for 
the same contractile mechanism. 

Physiological Lab., Sunita Inderjit Singh. 

Medical College, Inderjit Singh. 

Agra, 

April 15, 1951. 
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NITROGEN FIXING CAPACITY OF THE 
DIFFERENT FRACTIONS OF THE SOIL 

The nitrogen fixing capacity^.^ of the different 
fractions of the manured and unmanured allu- 
vial soil as affected by continuous cropping has 
been studied by adding 2-0 gm. of different 
fractions in 100 c.c. of Fred and Waksman 
(1938) medium No. 77. The flasks were then 
inoculated with pure culture of azotobacter and 
incubated for a fortnight. After incubation 
these flasks were analysed for their total nitro- 
gen content. The results are incorporated in 
the following table. 

Table I 

Nitrogen fixed in presence of different 
mechanical fractions in mgm. per 100 c.c. 


Fracti ons 

Manured 


Unmaniired 

0-6" 

6"~r 

1 

-2' 

0- 6" 

6"-r 

r-2' 

Clay 

7.35 

7-80 

5 

•35 

7.20 

7-92 

5-49 

Silt 

3*86 

3-44 

3 

.09 

4.63 

4*42 

3.72 

Sand 

2-05 

2.11 

1 

•55 

2.32 

2-97 

1-97 

Sand 4- Silt 

3*85 

2-95 

2- 

•21 

3-97 

3*64 

2-71 

Sand -h Cl ay 

4*25 

3-97 

3- 

•05 

5-40 

4.90 

4-07 

Silt + Clay 

5-97 

5-67 

4- 

•52 

6-98 

6*03 

5-21 

Sand + Silt + Clay 

4*75 

3-87 

3 

•25 

5-74 

4-85 

4-36 


It is apparent from these results that the finely 
divided material has some physiological in- 
fluence on the fixation of atmospheric nitrogen 
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by azotobacter. This is in agreement with the 
observation of McCalla (1938). This increased 
nitrogen fixation in presence of clay may be 
attributed to the localization of energy which 
helps nitrogen fixation. Finer the fraction, 
greater is the surface exposed for the absorp- 
tion of the nutrients. It appears that these 
particles aid in fixation of nitrogen by re- 
plenishing ions in the solution when they are 
removed by the growing organisms. 

The clay fraction of the manured and uii' 
manured plot had more or less the same 
nitrogen-fixing capacity, which is of the order 
of 7*5 mgm., whereas the silt and sand frac- 
tions of the unmanured plot showed a greater 
nitrogen-fixing capacity as compared to the 
manured one. This greater nitrogen- fixing 
capacity of the coarser fractions of the un- 
manured plot may be one of the reasons of 
inherent fertility of such land. 

The joint effect of these fractions, in the 
proportion in which they existed in the soil, on 
the fixation of atmospheric nitrogen showed 
that such a mixture of the three mechanical 
fractions fixed greater nitrogen in case of un- 
manured soil despite the fact that clay indivi- 
dually from both the plots had fixed almost 
equal nitrogen. . The increased physiological 
efficiency of nitrogen-fixation due to the sand 
and silt fraction of the unmanured soil appears 
to be sufficient to shift the balance in favour 
of the unmanured plot. 

Similar investigation is in progress with 

different species of azotobacter. 

Chemistry Section, A. N. Pathak. 

Agricultural College, J. G. Shrikhande. 

Kanpur, S. K. Mukerji. . 

January 2, 1951, 
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EFFECT OF CERTAIM HORMONE^ ON 
GROWTH AND REPRODUCTION OF 
SOME SPECIES OF PHYTOPHTHORA 

The present work deals with the effect of 
2,4-dichlorophenoxyacetic acid, 1-naphthylacetic 
acid, 3 -indolyl acetic acid, and r— 3-indolylbuty- 
ric acid on the growth and reproduction of the 
following species of thle genus Phytophthora: 
P. cryptogea Pethyb., P. parasitica Dastur, 
P. arecce (Colem.) Pethyb., and P. meadii 
McRae. The fungi were grown in 150 c.c. 


Eiiemneyer Pyrex flasks containing 20 c.c. of 
the medium which acted as control. It consisted 
of the same substances as that of the medium 
used by Leonian.^ This medium will be refer- 
red to as the basal medium. Concentrations of 
the hormones varying from 1 part in ten thou- 
sand to 1 in one million were employed. Each 
set was run in triplicate. All experiments were 
performed at room temperature (25-28° C.) and 
the organisms were exposed to diffuse daylight 
with intervening dark periods at night, as was 
done by Cantino.i Care was taken that the 
inoculum was almost equal in each case. 
P. cryptogea and P. parasitica did not show any 
appreciable growth in the basal medium acting 
as control, while P. meadii and P. arecce did 
grow, but not well, in the same medium, the 
last named species giving best growth. The 
addition of hormones to the basal medium even 
in the lowest concentration tried did not in- 
duce any acceleration in growth. On the other 
hand their higher concentration showed con- 
siderable retardation in the growth of the 
fungi. Addition of 0-05 gm. per litre of yeast 
extract to the basal medium induced some 
growffh in case of P. cryptogea and P. parasitica, 
and much better growth' in P. meadii and 
P. arecce. The basal medium containhig yeast 
extract (0-05 gm. per litre) was also supple- 
mented with thie hormones singly in concentra- 
tion 1 part to ten thousand. In these media, 
even though the yeast extract was present, yet 
the hormones retarded the growth of the fungi 
(see Plate I). 



Plate I 

These fungi were also grown in the basal 
medium supplemented with 0*2 per cexit. pro- 
teose peptone, a substance which induces growth 
of the fungi and not their sexual reproduction 
(Leonian^). A number of colonies grown in 
this solution were thoroughly washed in sterile 
distilled water and transferred to one set of 
flasks containing only 20 c.c. of the basal me- 
dium, and in another set of flasks containing 
the basal medium supplemented with 1 part in 
fifty-thousand of the different growth' substan- 
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ces added singly. A microscopic examination of 
the colonies after intervals of one and two 
weeks showed that these hormones do not in- 
duce sexual stimulation in the Phytophthoras 
studied. 

It is, therefore, concluded that these growth 
substances or hormones, which are found to 
stimulate growth in higher plants, are of no 
value to the Phytophthoras eithjer as growth 
stimulants or as sexuality inducing agents. On 
the other hand, they inhibit the growth of these 
fungi in higher concentrations. Hence it will be 
better if these so-called hormones or growth sub- 
stances are termed ^growth regulating substan- 
ces’, a term more general and self-explanatory. 

Grateful thanks are due to Dr. R. K. Saksena 
for his help in this investigation. 

Dept, of Botany, B, S. Mehrotra. 

University of Allahabad, 

Allahabad (India), 

September 15, 1950. 
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A NEW BACTERIAL LEAF SPOT ON 
VITIS WOODROWII STAFF. 

A BACTERIAL leaf-spot was noticed on leaves of 
V. woodrowii (locally known as ‘‘Girnul”) near 
Ambarnath (Thana) in September, 1949. The 
pathogen isolated in pure state from leaves 
produces many circular spots (0-5 to 1-0 mm.) 
with water-soaked margin along the main and 
lower side veins. Yoimg spots which look 
translucent and water-soaked in early stages 
when held against light, later turn brown to 
dark-brown. . When numerous, two or more 
spots coalesce forming irregular lesions. The 
centre of spots is raised; it is rough to the 
touch due to drying of gummy bacterial exuda- 
tion. Severe infection results in the production 
of numerous minute specks mainly towards the 
base of the leaf. 

Pseudomonas vitis-woodrowii sp. nov. — Short 
rods; gram-negative; non-capsulated; motile 
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with a polar flagellum; measure 1*5 X 0*8/^; 
not acid fast; nonspore forming; aerobe; gelatin 
liquefied; starch and casein hydrolysed; litmus 
reduced; on potato dextrose and nutrient dex- 
trose agars colonies are round, smooth, capi- 
tate with entire margins with diameter 1*2 cm. 
in 7 days, colour pale gull gray (R); slow 
growth on potato cylinder turning it dark 
gray; good growth in nutrient broth in 24 hours; 
acid but no gas in dextrose, lactose and sucrose 
but no growth in salicin; ammonia and hydro- 
gen sulphide produced; no growth in synthetic 
asparsgin medium; M.R. and V.P. tests nega- 
tive; Loeffler’s blood serum completely lique- 
fied; indol not produced; nitrates not reduced; 
NaCl tolerant only upto 1%; optimum tempe- 
rature for growth between 25-28® C. 

Pathogenic on leaves of Vitis woodrowii, but 
not on V. vinifera. 

Detailed account will be published else- 
where. 

Plant Path. Laboratory, M. K. Patel. 
College of Agriculture, Y. S. Kulkarni. 
Poona, 

January 8, 1951. 


FRIES" REARRANGEMENT OF 
ALIPHATIC ESTERS OF /3-NAPHTHOL 

While the Fries’ rearrangement has been 
studied with various esters of ct-naphthol, in 
the case of the ^-naphthyl esters this has been 
reported only for the acetate.'*- We have now 
extended the reaction to the higher saturated 
aliphatic esters of ^-naphtbol. The reactions 
were tried in carbon disulphide and tetra- 
chloroethane at higher temperatures, and nitro- 
benzene for lower temperatures. The first two 
solvents favoured the exclusive formation of 
ortho -hydroxy ketones, while low yields of a 
different product not giving Pyman’s test were 
obtained with nitrobenzene. Eight new ortho- 
hydroxy ketones have thus been prepared in 
yields ranging from 60-100%, some of which 
have been characterised through their 2 : 4- 
dinitrophenylhydrazones (see table below). 


Ketone M.p./b.p. 
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1 2-Napbthyl propionate 

2 2-Naphthyl butyrate 

3 2-Napbthyl isobutyrate 

4 2-Naphthyl caproate 

5 2- Naphthyl ca pry I ate 

6 2-Naphthyl caprate 

7 2-Naphthyl laurate 

8 2- Naphthyl myristate 


///. 46-47® 

m, 22-23'’ h. 140-45/23m. 
m 42-42*5® 
h. 200-05®/15n\m. 
m, 37-37*5° 
m. 52 *5-53 *5° 

54-55® 

7n. 65-66® 


l-propionyl-2-naphthol 

l-butyryl-^-naph thol 

l-isobutyryl-2-naphthol 

l-caproyl-2-naphthol 

l-octanoyl-2-naphthol 

l-decanoyl-2-naphthol 

l-lauryl'2'naphthol 

l-myristyl-2-naphthol 


m. 64-66® 
ni, 41-42® 
m. IG6-0S® 
b. 205-10®/5 mm. 
m. 81° (sodium salt) 
h. 252-58°/! 2 mm. 
m. 32-33 b. 280-85°/5 mm. 
w. 46-47° 
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This rearrangement is also being studied 
with the aromatic and unsaturated aliphatic 
esters of /5-naphthol. Fuller details will be 
published later. 

Chemistry Dept., A. B. Sen. 

Lucknow University, S. Bhattacharji. 

January 15, 1951. 


1. Ber., 1914, 47, 3216 ; y. C/iem. Soc. Japan, 1937, 58, 
932. 


ON A NEW TYPE OF ANOMALOUS 
SECONDARY GROWTH FOUND 
IN THE STEM OF VITJS 
QUADRANGULARIS WALL, 

The stem is jointed and the internodes are 4- 
winged. In the region of the node the girdle 
of vascular bundles is circular and all the 
bundles are similar in size. The cambial acti- 
vity is regular, and of the Aristolochia type. 

In the region of the internodes, the girdle of 
vascular bundles is quadrangular, the bundles 
being separated by large medullary rays. Those 
that lie near the wings are much bigger. Cam- 
bial activity starts very early, but is promi- 
nent only in the region of the wings, so that, 
after a year or so, these bundles appear much 
wider, longer and larger in number due to 
proliferation (as mentioned for Cissus sulci- 
caulis by Solereder 1908), than those opposite 
the grooves. The angularity of the wing- 
region gradually disappears. 

This irregularity continues, the activity of 
the bundles of the grooves being nominaJ, so 
that after the lapse of 4 to 5 years, the stem 
seems to be made up of four separate strands 
of wood, as in Serjania ichthyoctona (Eames 
and MacDaniels 1947), twisted slightly like a 
rope, and bound at the nodes. The intermediate 
groove region even disorganises, and leaves 
these four strands apart. 

This type of anomalous secondary growth, 
combining the conditions found in Serjania 
ichthyoctona and Aristolochia triangularis 
(Eames and MacDaniels 1947) has not been re- 
corded before. 

Science College, J. G. Srivastava. 

Patna, 

December 18, 1950. 

Solereder, S\si^/naL'c Anatomy o{ Dicotykd-.ns (English 
Translation;, 1908. Eames an:l MacDaniels, An Intro- 
duct ion to Plant Anatomy (1947 edition). 


ON AERIAL ROOTS IN VITIS 
QUADRANGULARIS WALL. 

The occurrence of aerial roots in vitis has been 
reported by Small (1913), Hedidck (1922), 
Bailey (1925), and Turner (1934) for Vitis 
rotundifolia, and by Moore (1933) for an un- 
named conservatory species. Of the 75 or more 
species of vitis in India (Hooker, 1872), of 
wdiich 17 occur in Bihar alone (Haines 1921), 
not one including the species described here, 
has been known to produce aerial roots. Only 
V. obtecta has its older creeping stems covered 
with short aerial roots (Hooker). 

In Vitis quadrangularis, aerial roots are 
given out mostly in the rainy season by hori- 
zontal, as well as by oblique and vertical 
branches, by young as well as old stems. The 
aerial roots originate singly, rarely in tw^os, at 
the nodes usually by one of the sides in between 
the ones producing the leaf and the tendril 
irrespective of its orientation. 

They originate from the pericycle in between 
the vascular bundles, or from secondary medul- 
lary rays if secondary growtlii has started, and 
not from the secondary phloem as is the usual 
condition (Eames and MacDaniels 1947). 

The roots, as in Tinospora cordifolia, hang 
vertically down for 8-12 feet, till they touch 
the ground and as soon as they have done 
so they enter it and branch profusely, the 
branches running in all directions. 

The roots are w^hite at the tip, pinkish or 
greenish in older parts, soft and brittle and 
about 1/10" in diameter. As soon as the earth 
is pierced in, the roots staid thickening till they 
are 1/3" or more in diameter, hard and tough. 

The roots do not branch unless the tip is 
injured, when one or two side-branches are 
produced. The development of profuse 
underground roots on touching thie soil is per- 
haps due to this type of injury, which is very 
likely, as there is no root cap. 

None of the aerial roots dies at the end of 
the first season as happens in V. rotundifolia 
(Tiumer). 

Both the aerial and subterranean roots show 
many root characters. The secondary growth is 
of the aristolochia type. 

Science College, J. G. Srivastava. 

Patna, 

December 18, 1950. 


Small, Flora of the Bonih- Paste rti. , 1913. TTedrick, 

Cyclopedia of Hardy Frttits, 1922. Bailey, Pta7idard Cycto- 
pedia nf Horticulture, 1925. Moore, M-} Bo'. Card. Bull., 
1933, 21 . Turner, Bot. Caz., 1934. 96. Hooker. Flora 
of British India, 1872, 1. Haines, Botany of Bihar and 
Orissa, 1921, Part 2. 
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INDUCED VARIATION IN THE 
GERMINATION OF CHLAMYD03P0RES 
OF USTILAGO SCITAMIMEA 

Variations from the normal type in the ger- 
mination of chlomydospores of Ustilago segetiirii 
have been recorded by Brefeld.i Stakman^ and 
Hitchcock'^ have also described several types of 
promycelia in the germination of chlamydos- 
pores of U. zece, Kernkamp and Petty”' recorded 
twenty-five different germination types of 
U, zece and show'ed that the tendency towards a 
given germination type was determined by 
genetic factors. In U. scitaminea, Butler- des- 
cribed two different types of germination, one 
the usual type with a short promycelium 
divided into two or tliree cells by transverse 
walls with sporidia at the tip and laterally near 
the septa and the other one in which the pro- 
mycelium grows into a branched hypha. 

While studying the action of hydrophobic 
colloidal sulphur^ on chlamydospores of 
U. scitaminea, the author observed some inte- 
resting deviations from the normal types of 
germination. Germination of chlamydospores 
was inhibited on 1 per cent, water agar con- 
taining 20 parts per million of the fungicide. 
On water agar containing 10 ppm. of the fungi- 
cide, after 24 hours at 23° C. about 20 per cent, 
of the germinating spores showed abnormal 
germination. In such abnormally germinating 
spores 16 different germination types could be 
observed. The most interesting one was that 
in Which all the four sporidia were borne at 
the tip of the promycelium. This type consti- 
tuted about 5 per cent, of the abnormally ger- 
minating spores and resembled the usual 
'Tilletia type” germination in that the sporidia 
were borne at the tip of a non-septate promy- 
celium. In another type the promycelium was 
suppressed completely and the sporidia were 
borne directly on the . spore (Fig. 1). This 



Fig. 1. Induced variations in the germination of 
Chlamydospores of UsHlagj scitaminea X 270. 

type constituted about 3 per cent, of the ab- 
normally germinating spores. The other types 
differed from each other in the types of pro- 
mycelia, the number of sporidia borne on the 
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promyceiium and the formation of buckle 
joints. This deviation in the germination of the 
spores is almost certainly due to the action of 
hydrophobic colloidal sulphur and not to the 
differences in genetic constitution of the spores, 
as in control plates all spores showed normal 
germination. 

It, therefore, appears that, at least in sugar- 
cane smut, the germination type of chlamydos- 
pores could be changed profoundly as a result 
of the action of hydrophobic colloidal sulphur. 

Dept, of Agriculture, M. L. Gattani. 

Govt, of Rajasthan, 

Bharatpur, 

January 10, 1951. 


I. Brefeld, Oscar, J>oia7tist:he'\ nher 

Hcfenpilzc. Heft. V. Hrand Pi'ze A. 1883. 2. Bntler. E.J., 

Fungi and Diseasif^ in F/ants, Thacker, Spink & Co., 
Calcutta, 1918. 3. Gattani, M. L., “Induced lysis in the 
germination of the uredospores of the wheat rusts,” 
Curr. Sdi'., July 1950, 19, 217-18. 4. Hitchcock, 

A, S. and Norton J. B. S., Corn Smut. A'au, .igr. Fxp, 
S/a/, Fell!., 1890, 62. 5. Kernkamp, M , F. and Petty, 
M. A. “Variation in the germination of chlamydospores, 
of Ustilago zCioU FhytopaiJi, 1941, 31, 333-40. 6. Stak- 
man, F. C., “Spore germination of cereal .smuts,” J/inn. 
Agr. Expt. Slat. Full., 1913, 133. 


NOCl AS A DIAZOTISING REAGENT 

It was expected that NOCi should be a rich 
source of NO+ and hence should act as an 
effective diazotising reagent. Our results have 
fulfilled these expectations. The diazotisation 
of the amine is quick and quantitative. 

The NOCl was obtained in two different 
ways: (i) by the action of PCl^ on NaNO^; 

(ii) by Rupees method.^ The diazotisation was 

effected by passing the NOCl into the amine 
under the following conditions: (a) In pre- 
sence of acetic acid, (b) In presence of water, 
(c) In the absence of any medium. The amines 
used were aniline, a-naphthylamine, ^-naph- 
thylamine and the R.C. base. The temperature 
maintained was in the range 0 to 8° C. 

A full paper describing the work in detail 
is being sent for publication. 

3t. Xavier’s College, A. B. Dias. 

Bombay, A. N. Kothare. 

February 14, 1951. V. V. Nadkarny. 


1. Hd. Chem. Ada, 1921, 4, 149. 
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OBSERVATION ON THE DISEASES OF 
TEZPATA 

There has been little attempt to study the 
pathogens of tezpata (Cinnamomum tamala) 
much used as aromatic ingredient and spice in 
cooking all over the world, Tezpata leaf 
suffers from various diseases caused by insects 
and fungi as well. 

Many of the leaves form a large number of 
small galls which are mainly caused by insect- 
bite. Small insects lay eggs in the spongj^’ 
cells, which, on stimulation, bulge out on the 
upper surface of the leaf, distorting it with 
galls and damaging it. 

Shot holes and leaf-spot diseases are not 
uncommon. So far two species (Pestalozzia 
cinnamomi and Cercospora Sp. of Fungi 
imperfecti have been found to cause the dis- 
eases when plants are grown in shade and 
crowded condition. 

Spore fruits of Pestalozzia cinnamomi, when 
mature, emerge as black pointed tips on the 
lower surface of the diseased leaf, as seen 
macroscopically. In the host tissue, the hyphaB 
are interwined into a stromatic layer forming a 
saucer-shaped cavity, within which thousands 
of conidia are borne directly on the stromatic 
layer. Conidium is fusiform 5-celled, golden 
brown except the basal and apical cells; the 
latter is terminated by 3 stiff hairs. Conidium 
is 27 microns X 8 microns in size. 

Spots caused by Cercospora Sp. are dark- 
brown and zonate. Conidiophores which 
develop from the superficial felty growth of 
the mycelium are septate and wavy. Conidium 
is hyaline to faintly yellowish, 4 to rarely 5- 
celled, elongated spindle shaped, with rounded 
apex and somewhat acute base, 52/x x 5-5 m in 
size. Mycelium and conidiophore are septate, 
thick- walled, dark brown 3-5/^ in thickness. 

Comparative study of the specific characters 
and other aspects of the pathogens will be pub- 
lished elsewhere. 

Dept, of Botany, S. M. A. Rahman. 

Sylhet Govt. College, 

East Bengal, 

February 28, 1951. 


1. Butler, E. J. and Bis by, G. R., Scientijic Monograph ^ 
1931, No. 1. 2. Mundkur B. B., Ibid., 1938, No. 12. 3, 
Butler, E. J., and Jones S. G., Plant Pathology, 1949, 4. 
Chaudhury, .S., Joiir^val of Indian Botanical Society for 
Atignst 1946, 


SORGHUM VERSICOLOR, ANDERSS — 

A SPECIES HIGHLY RESISTANT TO 
STRIGA 

The phanerogamic root parasite Striga is re- 
presented in India by foiu species, viz., Striga 
lutea, Lour., S. densiflora, Bentli., S. euphra- 
sioides, Benth. and orohanchioides, Benth. 
Since 1933, the Economic Botanist to the Gov- 
ernment of Bombay has been breeding Striga 
resistant varieties using the local and exotic 
Jowar types like Bilichigan, Mudinandyal and 
Bonganhilo, which are fairly resistant to Striga 
lutea. Thie last one from Tanganyika is, in 
addition, fairly resistant to Striga densiflora. 

With a view to explore additional sources for 
resistance, a collection of 35 Sorghum species 
and varieties of Sorghum vulgare, Pers., was 
subjected to an artificial infection of Striga. 
These types, vnth a susceptible local variety 
as control, were sown in earthen pots in the 
open, in triplicate. They were sown with a 
seed mixture of virulent ecotypes of Striga lutea 
(from Mundargi, Dharwar District) and Striga 
densiflora (from Indi, Bijapur District). Most 
of the Sorghum types; showed varying degrees 
of infection except Sorghum versicolor, Anderss. 
(accession number 159), Sorghum conspicuum., 
Snowden and Sorghum vulgare, Pers. var. Atlas 
Sorgo. 

These three Sorghum types were subjected to 
a second rigorous test along with the susceptible 
control in a glass house, where the prevailing 
humidity and temperature provided a near ap- 
proach to the optimum conditions favouring 
Striga infection. Sorghum versicolor did not 
show any infection in any of the five replica- 
tions during the entire period of grovdhi. Sor- 
ghum conspicuum and Atlas Sorgo were 
considerably more resistant than the control 
but their resistance failed during tlie later 
stages of growth. 

A third test was conducted on the above three 
Sorghum types along with the existing resistant 
type Bonganhilo and a local susceptible type 
Maldandi as controls. There were seven repli- 
cations with seven pots in each replication and 
a ‘mixture of all the available ecotypes of Striga 
lutea and Striga densiflora was used for arti- 
ficial infection in two heavy doses, one at sow- 
ing time and another during the preflowering 
stage. The results are summarised below (see 
Table I). 

It is seen that none of the plants of Sorghum 
versicolor was affected by Striga. In the case 
of Sorghum conspicuum, out of 24 plants affect- 
ed, thie parasite belonged to Striga lutea and 
none to Striga densiflora to which it appears 
to be resistant. In the case of Atlas Sorgo, the 
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Table I 


Name of the type 


Numljer of 


oj c/: r; i) 

SttJ H 
^ o ^ 


SorgJuiui vcrsicolo)' 

. 19 

3S 

nil 

0% 

So>‘^h!(ni tons p lent im- 

49 

44 

21 

04-0% 

z>Higan\ var. -A-tlas sorgo 

49 

39 

24 

61 * 0 % 

5. vtdgarc var. Bcmganhilo 

49 

49 

11 

22*4% 

S. valgare var. Maldanii 

49 

48 

33 

08*7% 


affected plants showed 80 per cent. Striga lutca 
and the rest Striga densiflora. 

An additional 28 Sorghum species and varie- 
ties were received later, and subjected to a 
preliminary experiment with five pots for each 
type similarly subjected to artificial infection 
of Striga. In this experiment, Sorghum pur- 
pureosericeumy Sclij. and Asch., and Sorghum 
nitidum, Pers. did not show any infection 
whereas all other Sorghwnns were affected by 
Striga. 

Sorghum versicolor whiali( proved to be 
highly resistant hi three successive trials as 
also Sorghum purpureosericeum and Sorghim 
nitidum which tentatively show indications of 
being rtsistant to Striga, all belong to the sec- 
tion Par a- Sorghums (beared nodes and simple 
panicle branches). They have 2n =: 10 chro- 
mosomes as compared to Sorghum valgare 
which has 2n = 20 chromosomes and belongs 
to the section Eu-Sorghums. In the light of 
the above observations, Para-Sorghums may 
prove to be of considerable importance in evolv- 
ing varieties of Sorghums resistant to Striga. 
However, in view of the known difficulties in 
their hybridisation and their different chromo- 
some numbers, it would require an elaborate 
cytogenetic technique in order to effect the 
transfer of desirable characters from Para- 
Sorghums to the cultivated Sorghums. 

1 am indebted to Prof. L. S. S. Kumar for 
the guidance. I am thankful to Sbri. M. V. 
Gadre for the help rendered and to Shri. J. G. 
Oke, Shri, A. V. Gokhale and Shri. V. R. Kar- 
markar for conducting the confirmatory trials. 
Seeds of Sorghum versicolor were supplied by 
Dr, David J. Ward of United States Department 
of Agriculture, and of Sorghum nitidum by 
Dr, William Hartley of the Division of Plant 
Jndustrj'^, Australia. The seeds of Sorghum 


purpureosericeum were collected around Poona 
by Dr. Solomon and the author. 

Cyto-Genetic Laboratory, G. B. Deodikar. 
Economic Botany Dept., 

College of Agriculture, 

Poona 5, 

March 18, 1951. 


THE DISTRIBUTION OF VITAMIN C 
IN SOME COMMON GASTROPODS AND 
ITS BIOSYNTHESIS IN PILA VIRENS 
LAMARCK (MOLLUSCA^GASTROPODA) 

Bourne^ has stated that little information is 
available on the vitamin C content of the eggs 
and early embryos of various animals. Here 
is reported a study of the distribution of vita- 
min C in some gastropods and also in the onto- 
geny of one of them, Pila virens. 

In the adult stage of Pila, vitamin C can be 
recognised in the connective tissues of differ- 
ent organs, salivary glands, oesophagus, sto- 
mach, intestine, testis and the digestive gland, 
which on. titrinutric estimation with 2,6-dichlo- 
rophenol indephenol, was found to contain a 
relatively larger amount (19-9 mgm. per 100 
gm. of the tissue), a value which compares 
favourably with that of some plants. 

The distribution of vitamin C was also 
studied in Viviparus, Achatina, Oliva, Turru 
tella and a few other gastropods, both fresh- 
water and marine. In Viviparus the distribution 
of vitamin C in the digestive gland is similar to 
that found in Pila. Achathia shows an interest- 
ing distribution of vitamin C as it is intra- 
cellular, beiiig concentrated tov/ards the distal 
ends of the cells of the digestive gland. The 
digestive glands of Oliva and Turritella show a 
similar distribution. 

The distribution of vitamin C in the ontogeny 
of Pila virens presents interesting features. The 
embryonic stages and the juvenile stages till 
about the tenth day after hatching, whether fed 
on thieir natural diet or starved, do not show 
any trace of vitamin C. Some of the juvenile 
stages were also fed on fruits rich in vitamin C 
like oranges, but failed to show any trace of 
vitamin C. 

The absence of vitamin C in young animals 
and its appearance in later stages suggests 
the possibility of biosynthesis of vitamin C 
in the tissues of Pila. Experiments were 
devised to determine the stage at whicbi vita- 
min C gets synthesised in the animal. Young 
specimens which were fed, some on boiled rice, 
and some on filter-paper for a fortnight from 
the time of hatching, showed the first traces of 
vitamin C on the twelfth day, and on the four- 
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teenth day most of the specimens that were 
examined showed vitamin C. Control experi- 
ments were set up in which the specimens were 
starved for the same duration, and there was 
no trace of vitamin C in them. A few of the 
starved ones were separated on the thirteenth 
day and fed, some on boiled rice and some on 
glucose, for twenty-four hours. Those fed on 
glucose showed vitamin C, but those fed on 
boiled rice showed only traces of it. It is evi- 
dent that vitamin C is synthesised in the tissues 
of Pila Virens more readily from glucose. 

Tbie synthesis of vitamin C in animal tissues 
has been known so far to occur in the rat, the 
rabbit, and the chick. The synthesis of vita- 
min C in Pila is therefore of interest. 

My thanks are due to Dr. A. Sreenivasan, 
Bombay, and Dr. Sarma, Madras University, for 
some references, and to Prof. R. V. Seshaiya 
for guidance. 

Zoology Dept, (Miss) V. R. Meenakshi. 

Annamalai University, 

Annamalainagar, 

March 10, 1951. 


Bourne, O., Cy/o/(i,i,>v Cell Physiology, 1942. 


THE PERITHECIAL STAGE OF 
ERYSIPHE POLYGONI DC. ON PEA 
{PISUM SATIVUM LINN.) 

The perithecial stage of the powdery mildevv/, 
Erysiphe polygoni DC. was observed on 26th 
July 1950, on the leaves of pea {Pimm saii- 


sequent weeks were 84*5° F. and 64-8° F. res- 
pectively. The relative humidity ranged from 
‘76 to 95 per cent during July. 

The perfect stage of Erysiphe polygoni is of 
rare occurrence in India. Butler and Bisby^ 
record the occurrence of the parasite on Pisum 
sativum in Dehra Dun, Pusa, Verinag, Kashmir 
and Maymyo. Most of their perithecial collec- 
tions originated in the north either in hills or 
the Indo-Gangetic plain where there is a dis- 
tinct cold season. Butler'* describes in detail 
the perithecia on peas. His measurements are 
apparently taken from Salmon. Uppal, Patel 
and Kamat-^ state that the conidial stage is the 
only one found. 

The perithecia were observed by the writer 
on some of the severely infected leaves on the 
plant as black bodies, scattered in small groups 
on the white floury patches. They were pre- 
sent on both the surfaces of the leaf. They are 
small, round and orange to brown coloured 
turning dark-brown to black later. They con- 
sist of distinct polygonal cells and possess 24 to 
46 long, simple, sparsely septate, free and 
spreading appendages. The appendages arc 
brownish in colour and measure 79 to 174 m in 
length. The asci are limited in number, one or 
two in a perithecium. They are globular or 
ovate, almost sessile and hyaline. Four to six 
ascospores are observed in an ascus. The ascos- 
pores are hyaline, ovate, and single-celled. The 
measinrements of the reproductive structures 
observed by the writer in Mysore (South India) 
correspond as shown in the following table to 
1.E I 



Butler (apparently from 
Salmon) 

Blumer’s mid-European 
.strain of /uysi/>he pi si 
as given by Bremer, el al. 

Mysore (N.« V.) 

1 Perithecia 


90/4 

85-126/4 

95-134-5/4 

2 Ascus No. 

. 

2-8 

.. 

1-2 

,, Size 


46-72 /1X30-45 m 

50-60/4X30-40 /t 

31*5-63 /4X31-5-39-5 /x 

3 Asco.spores .No. 


3-8 

.. 

4-6 

,, Size 


19-25 /4x 9~14 /t 

22-27 /xX 13-1 6 /4 

16-24/4X8-16 /X 


vum L.), cultivated in fields near Bangalore. 
Thie crop was about three months old and in 
pods. The rainfall in July ranging from a 
trace to 63 cents per day was fairly well dis- 
tributed throughout the monthi except for short 
breaks on the 9th, 10th, 18th and 19th. The 
week just prior to the observation received con- 
tinuous rainfall varying from 2 to 38 cents per. 
day. The highest maximum and the lowest 
minimum temperatures during the period two 
weeks prior to the observation was 82*4° F. and 
63*8“ F. respectively, and those fpr the two ^ub- 


those of the Central European species of Blumer 
as given by Bremer, et al^ rather than those 
given by Butler.^ 

I am thankful to Sri. S. V. Venkatarayan, 
Plant Pathologist, for kind encouragement and 
helpful suggestions in the course of this work. 

N. S. Venkatakrishnaiah. 
Plant Pathology Section, 

Agricultural Department, 

Bangalore, 

December 1, 1950, 
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A PALM FRUIT FROM KAPURDI 
(JODHPUR, RAJASTHAN DESERT) 
COCOS SAHNII Sp. Nov. 

During my survey work of Western Rajasthan, 
I investigated a collection of fossil impressions 
on Fuller’s Earth taken out from the mines at 
Kapurdi, knovvm for its early tertiary (Eocere) 
remains. One of the impressions came out to be 
Cocos species (see Photograph). Tbb full 
description will be given elsewhere. I have 
named it after the late Prof. B. Sahni. It is 



Fig. 1. Remains of the endocarp of Cocos sahnii show* 
i ng the two eye like depressions at one end. x i. 

worthy of note that the fossil stem Palmoxylon 
Sundaram Sahni from Sagaur (C.P.), was 
identified by me in 1938 as a Cocos stem and 
was accepted by Prof. Sahni as such. This 
discovery of fruit confirms my view that Cocos 
was known in India in early tertiaries. 
Herbarium, K. N. Kaul. 

The National Botanical Garden, 

Lucknow, 

March 6 , 1951. 


CYTOPLASMIC INHERITANCE IN 
SACCHARUM 

The theory of the “plastogene”^ recognises the 
existence of determinants outside the nucleus 
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attached to the plastids having all the proper- 
ties of nuclear genes including permanence. 
The existence of another set of extra nuclear 
determinants “plasma gene”- is vouched for by 
non-mendelian inheritance of which reciprocal 
differences are the simplest evidence. Breeding 
results in reciprocal hybrids in Linum,’^A Rico- 
tiana^' and Zea*’ have indicated that certain 
characters, especially male sterility, are deter- 
mined at least in part by some condition of the 
cytoplasm. 

Interspecific hybrids in Saccharum are not 
usually identical reciprocally. The species in- 
volved are 5. officinarum, S. spontaneum, 
S. harheri and S. robustum. The gross appear- 
ance especially in respect of habit and thickness 
of stem, of reciprocal crosses, in some cases is 
so glaringly maternal that it sets one thinking 
if it could not be a case of cytoplasmic inheri- 
tance, at least in part in the sense that it could 
be a case of interaction between genes and 
cytoplasm. The problem is rendered more in- 
ter*esting in view of the fact that interspecific 
hybridization in Saccharum does, hot always in- 
volve the union of the haploid, parental 
genomes. If inheritance was purely genic one 
would expect the hybrid to resemble that parent 
which had contributed the larger number of 
chromosomes. Ixi some instances even though 
the male parent contributed the 2n number, 
the resemblance of the hybrid is more to the 
maternal parent which contributed the usual 
haploid nmnber. In some crosses the egg is 
known to contribute neither its haploid nor its 
diploid nimiber. The various crosses and reci- 
procal crosses with their relevant chromosome 
numbers are given in brief in Table I. The 
general configuration of the hybrid appears to 
be influenced greatly by the cytoplasm of the 
egg parent. However, it is not suggested that 
this phenomenon is universal among all the 
varieties of Saccharum species. For instance, 
while it is marked when the varieties like 
Chittan and striped Mauritius are used, it is 
not so pronounced when others like Kaludai 
Boothan or Black Cheribon are involved. It 
may well be that this phenomenon of cytoplas- 
mic inheritance is confined only to some 
varieties. 

Support to the view of the existence of cyto- 
plasmic inheritance is to be found in the mani- 
festation of maternal inheritance with regard to 
the phenomenon of male sterility. Dutt and 
Krishnaswami" and Dutt and Rao^'^ have record- 
ed this phenomenon in some spontaneum 
hybrids. An analysis of the available hybrids 
suggested that this phenomenon revealed itself 
only when S. spontaneum was involved in the 
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Parents and their haploid chromosome number 


Ilyljrij 

s 

No. 


Female 


Male 


Chromosome No. and 
how derived 

Cross appearance 
(ilaijit and tliickness 
of stem) 

1 

A. 

S. ofti chi arum 

(K. Booth an) 

40 

A. spontaneum 

(Coimbatore) 

32 

112 (2«f«) 

Li ke : hfic inarum 


B. 

S. spontaneum 

32 

A. officinaruni 

(K. Boothan ) 

40 

112 (,vf2,7) 

Take of/iiiiianun 


C. 

S, of/lclnarnm (Chittan) 

40 

A. spontaneum 

32 

2u-^n2 i2n-hn) 

Like officinarum 


D. 

A. spontaneum 

32 

A. officinarum. 
(Chittan) 

40 

2n-^li2 in-\-2n) 

Like spontaneum 

o 

A. 

S. officinarum 

40 

A, rob in turn 

36 

2n— 76 (•// f //.) 

Intermediate 


B. 

S. robustinn^ 

36 

A. officinarum 

40 

2n-~ 76 (u-l-n) 

Intermediate 

3 

A. 

S. robust wn 

36 

A. barberi 

46 

2n= 82 (n \-n) 

Jake A. robust inn 


B. 

S. barheri 

4.6 

,V. robust urn 

36 

2u~ ^2{n \-n) 

Like barheri 

4 

A. 

S. barberi 

46 

A. spontaneum 

32 

78 {n-\-n ) 

Like barberi 


B. 

S. spoiitanLum 

32 

A. barberi 

46 

2ii — 78 (// -f- n ) 

Like A. spontaneum 

5 

A. 

S, barberi 

46 

A. officinarum 

40 

2//-S6 /7 -i-w) 

J/dvU A. barberi 


B. 

S. officinarum 

40 

S. barberi 

40 

2// = 126 (2.v-hn) 

Like A’, offleinanim 


cross as the pistil parent. To clarify this point 
a number of crosses, reciprocal crosses and back 
crosses were studied, the results of which are 
briefly indicated in Table II, especially with 
reference to this particular character of male 
sterility. 

Table II 


Parents 


Female Male 


Hybrid ^ S 

Diploid number .y; ^ 

and how derived 

a-'r 1 


offichiantni- 

spoiitavatvi 

harbcri 

spcntaiicuui 

'^'spontancuni 

'^•spouTanciuK 

'^spo)Ltaj:citifi 

'^spontaiicimi 


spoilt a •icinn 

ofHchianini 

spGiitaiu’uni 

harbcri 

sclcrostachya 

narciiya 

criaiithiLS 

sorghum diirra 


112 (2//-h>v) 

112 {n-\-2u) 

78 [iiA-ii] 

78 {u-]rn) 

79 (2/^ + //.) 
79 {2n^n) 
84 (2;/ -f-7/) 
74 {21H-11) 


-f- 

-f 

+ 

d- 

-f 

+ 


* Reciprocal crosses of these have just been made and 
in such of those as in which seedlings result, the expecta- 
tion is that there will be no male sterility. But the 
presence of this feature in all these crosses involving 
Spontaiieum as the mother is worth noting. The possi- 
bility of male sterility being due to the intergeneric 
nature of the cross must not also be overlooked. But in 
one known intergeneric cross not involving Sponhwcum 
as the pistil parent, the phenomenon has not been seen, 
/.t*., Ofticimiruni X Sctcro stachya + n). 

The crossing results obtained so far lead one 
to the following tentative conclusions: — The 
difference in inheritance is due to a dissimilarity 
in the cytoplasm of Spontaneum on the one 


hiand and the other forms involved on the other, 
like Officinarurriy Barberi, etc. Individuals of 
the and later generations, both F^, and back- 
crosses, resulting from the cros between S'pon-> 
taneum as the female and the others as the male 
parents, would have cytoplasm contributed by 
Spontaneum whereas the progeny of the reci- 
procal crosses would have the cytoplasm of the 
other respective parents. A particular gene or 
group of genes or even a whole chromosome 
for bisexuality from Spontaneum and Ojficina- 
Tum would appear to react normally in their 
respective cytoplasm. A certain combination of 
factors seems to produce different phenotypic 
effects depending upon the derivation of the 
cytoplasm. When the genes are in a hieterozy- 
gous condition in Spontaneum cytoplasm male 
sterility is the consequence. If present in that 
condition, say in Officinaruiyi cytoplasm as when 
Officinarum is used as the pistil parent, there is 
no male sterility. Nor is there an expression of 
this feature when the genes are in a homozy- 
gous condition in Spontaneum cytoplasm as in 
the selfed diploid derivatives of Spontaneum or 
as when Officinarum genes come to be implant- 
ed in Spontaneum cytoplasm by successive 
back-crossing of Spontaneum by Officinarum. 
In other words, the nuclear genes of Officinarum 
and Spontaneum are reacting with the plasma- 
genes of the latter resulting in this defect. A 
study of the available selfed and back-crossed 
progeny of the F^'s seems to support the view 
presented above. In two seedlings of the back- 
crossed progeny Spontaneum X Sclerostachya 
X Sclerostachya, the phenomenon is present in 


i40 

one and absent in the other, which is according 
to expectation. Because if it were purely 
cytoplasmic as in Wettstein’s Funaria, all the 
back-crossed progeny would show this feature. 
Since however, it is believed to be a result of 
the reaction between nuclear genes and cyto- 
plasm, only in those in which the former are in 
a heterozygous condition in Spontaneum cyto- 
plasm, does the phenomenon of male sterility 
manifest itself. Hence the expectation in the 
back-crossed progeny is 1 : 1. However, since 
these are selected seedlings, we have no idea of 
the large number that would have been re- 
jected in the nursery. That in any case it is 
cytoplasmic, can be inferred in a negative way 
by the complete non-occurrence of male steri- 
lity in Officinarurn x Spontaneum X Officina- 
rum as also in Ojjicinarum X Spontaneum seifs, 
because in both cases the concerned nuclear 
genes though heterozygous (in half thte proge- 
nies) are in Officmarum cytoplasm whereas in 
the Fo of what in essence are reciprocal crosses 
in the sense that Spontaneum is the female 
(e.g., Spontaneum X Sclerostachya and Sponta- 
neum X Narenga; though pollen sterile, a few 
grains are sometimes available in the F^’s to 
take them to F^’s) the phenomenon is present 
in the few selected seedlings that are available, 
since it is in Spontaneum cytoplasm that the 
genes are associated in a heterozygous condi- 
tion. However, if the entire Fo population is 
examined the expectation is that half the num- 
ber would show this feature, the other half 
being bisexual. It thus appears that nuclear 
genes and plasmagenes fit one another in here- 
dity in certain ancestral combinations, but fail 
to do so in certain recombinations produced by 
crossing. The most common expression of this 
failure is male sterility. We cannot, however, 
count upon either absolute constancy or abso- 
lute matrilinear descent, as sorting out of the 
plasmagenes and contamination by pollen can- 
not be ruled out altogether. 

If the cytoplasm of Spontaneum is so distinct 
from that of the other forms as to change the 
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phenotypic expression of the genes for bisexua- 
lity, it may be expected to have at least some 
effect on the expression of all the other genes. 
This seems to be the case at least in some cases 
as for instance in Spontaneum X Barber i; 
Spontaneum x Officmarum^ where there are 
reciprocal differences as regards habit, stature 
and thickness of stem, in addition to male ste- 
rility. However, only where Spontaneum is 
involved is there the expression of male steri- 
lity. In some crosses not involving Sponta- 
neum, the reciprocal differences are confined to 
other characters than male sterility, e.g., Bar- 
beri x Officinarurn. This would be compar- 
able to the case of tomato^ where the difference 
is one of size and expressing itself in F^ and in 
the segregating F^. It is also conceivable that 
male sterility alone is the outward expression 
of this interaction, unassociated with other 
differences of size and habit, in reciprocal 
crosses. It may then be that the action of all 
the genes is affected only in respect of that 
character while in regard to other characters 
their action is presumably unchanged. 

Further experimental work is in progress. 
The evidence available at present cannot by any 
means be said to be conclusive. Further studies 
that are in progress may or may not substan- 
tiate the interpretation herein presented ten- 
tatively. 

T. S. Raghavan. 

Sugarcane Breeding Station, 

Coimbatore, 

December, 1950. 
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1851 EXHIBITION SCHOLARSHIP 

T he Royal Commissioners for the Exhibition Shri. Kamla Kant Pandey, Research Scholar at 
of 1851, London, have awarded the Science the Indian Agricultural Research Institute, 
Research Scholarship for the year 1951 to New Delhi. 
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Conductimetric Analysis at Radio-Frequency. 
By G. G. Blake. (Publisher; Chapman and 
Hall). Pp. 109. Price 15 sh. 

The author has described in this book a new 
method of radio-frequency analysis which may 
be used for analysis and titration of solutions, 
for studies in diffusion and thie rate of progress 
of chemical reactions in solutions. The method 
consists in setting up a high-frequency oscilla- 
tor with proper shielding, the plate current be- 
ing measured by zero-shunted micro -ammeter, 
and the lead carrying the radio-frequency out- 
put from a coupling condenser being attached 
to a metal sheath or a spiral enclosing a thin 
pyrex glass tube which contains the solution 
under study. Variations in experimental me- 
thod have been suggested to suit different types 
of analytical work. 

It is found that the plate current through 
the zero-shunted micro-ammeter depends on 
the concentration of electrolytes in the solution. 
Hence such concentrations can be estimated, if 
necessary, by using previously determined cali- 
bration curves. 

The experimental arrangement is simple and 
deserves to be tested in physico-chemical labo- 
ratories where it is intended to simplify and 
lighten the work of the analytical chemist. 

J. C. G. 

Products and Processes: India's Natural 
Resources and Their Use in Industry. By 
G. R. Kelkar and M. S. Varde. (Published 
by MacMillan and Co., Ltd., MacMillan Build- 
ing, 276, Hornby Road, Bombay), Pp. 121, 
Price Rs. 1-10-0. 

The book under review is a welcome depar- 
ture in this field. The subject-matter of the 
eight different chapters (Common Salt, Hides, 
Oilseeds, Minerals, Fertilisers, Rubber, Hides, 
Skins and Bones, and Shellac) has been well 
chosen even though one feels that there are other 
products which! are equally important to India 
and which might have found a place in the 
book. This would perhaps increase the size 
of the book, which is confined to 121 pages and 
priced at the moderate figure of Rs. 1-10-0. One 
can only hope that a second volume will soon 
follow the present excellent production relat- 
ing to other important products in which India 
holds a prominent position, such as (a) manu- 


facture of jute products; (h) tea; (c) sandal- 
wood oil; (d) cashewnuts and others. 

Also, it would be of value to mention India’s 
deficiency in important minerals containing tin, 
lead, zinc, sulphur, silver, graphite, nickel, 
tungsten, molybdenum, etc. 

^ We are sure that the facts and figures men- 
tioned in the text will be made up to date and 
various inaccuracies such as the solubility of oil 
in alcohol, etc., be corrected in a future edition. 
We welcome this book and recommend it to 
the general average reader, 

S. G, Sastry. 

The Actinomyces— -Their Nature, Occurrence, 
Activities and Irhportance. By Selman A. 
Waksman, (Chronica Botanica Co., Waltham, 
Mass., U.S.A.), 1950. Pp. xviii -|- 230. Price 
$5-00. 

Actinomyces, a group of widely distributed 
and a much neglected group of micro-organisms, 
have formed the subject of patient, thorough 
and intensive studies for over three decades, 
principally, by Waksman and his school. These 
studies demonstrated the importance of 
their role in Nature’s cycles of carbon and 
nitrogen. Among this group are to be found 
causative agents of disease, spoilage and dete- 
rioration, sources of enzymes and vitamins and 
in recent years, of powerful antibiotics which 
have been responsible for a deeper awakening 
of the interest shown by scientific investigators 
in this field. 

This volume is a timely contribution by a 
celebrated worker whose life-long and active 
association with these organisms, entitles him to 
write on this subject with singular authority. 
In a series of well-planned twelve chapters, the 
author deals with the taxanomical, morpholo- 
gical, metabolic and other aspects of these or- 
ganisms. The fourth chapter on variations and 
mutations among them, is worthy of close study. 
The seventh chapter on the antagonistic pro- 
perties of actinomyces and production of anti- 
biotics is one which will be eagerly read by all 
biochemists since it gives a first-hand, living 
and vivid account of the discovery and produc- 
tion of antibiotics. This is a volume which will 
be eagerly welcomed by everyone interested in 
actinomyces and antibiotics, 
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Newer Methods of Preparative Organic Chem- 
istry, Translated and revised from, the Ger- 
man. (Interscience Publishers, Inc., New 
York), 1948. Pp. xiii -f 657. Price $8*50. 
Pre-war Germany had occupied a pre-emi- 
nent position in the field of organic chemistry 
because of her substantial contributions to, and 
spectacular achievements in, this branch of 
science. Under the stress of the World War IL 
many new advances in methods of preparative 
organic chemistry were made and these, which 
were first published in 1940, were brought out 
in the form of a book in 1942. A second edi- 
tion of this was issued in 1944 but on account 
of the war then in progress, none of these edi- 
tions were available to the rest of the world’s 
laboratories. 

The credit of making these valuable articles 
readily available to the English-speaking che- 
mists, belongs to the enterprising Interscience 
Publishers, Inc., under whose auspices, a group 
of American scientists have translated and 
“contributed substantially to an improvement 
and adaptation of the original German text”. 
The subjects dealt with in the volumes are, 
(1) Oxidations with lead tetraacetate and perio- 
dic acid; (2) Dehydrogenation with sulphur, 
selenium, and platinum metals; (3) Keduction 
with Raney Nickel Catalysts; (4) Hydrogena- 
tion with copper chromite catalysts; (5) Meer- 
wein-Ponndorf reduction and Oppenauer 
oxidation; (6) The use of biochemical oxida- 
tions and reductions for preparative purposes; 
(7) Substitution reactions of aliphatic com- 
pounds; (8) Organic fluorine compounds; (9) 
Catalysts, of organic reactions by Boron fluo- 
ride; (10) Use of hydrogen fluoride in organic 
reactions; (11) Methods for the thiocyanation 
of organic compounds; (12) The Diene synthe- 
sis; (13) Syntheses with diazomethane; and 
(14) Syntheses with Organolithium compounds. 

The fundamental principles underlying each 
of these organic reactions are discussed and 
their appropriate applications in the preparation 
of organic chemicals and also in the elucidation 
of their structure, are indicated. Suitable ex- 
amples are given. 

This modestly priced and neatly got-up 
volume will be found indispensable to every 
organic chemist. 

Progress in Chromatography, 1938-47. By 
Prof. L. Zechmeister. (Chapman & Hall, Ltd., 
London), 1950. Pp. xviii -f 388, Price 45 sh. 
net. 

The volume under review represents a com- 
panion volume to the author’s previous treatise 


on the Principles and Practice of Chromato- 
graphy, and gives a comprehensive bibliogra-^ 
phical survey of the widely scattered and 
difficultly available contributions to the rapidly 
developing field of chromatography during the 
last decade. 

Twenty-three chapters cover every aspect of 
the subject; the general section deals with the 
principles and the methods, while the chapters 
in the special section are devoted to a conside- 
ration of the progress made in the chromato- 
graphy of important groups of naturally 
occurring compounds, viz., chlorophylls, por- 
phyrins, bile pigments, carotinoids, miscellaneous 
natural pigments, lipoids, carbohydrates, amino 
acids and peptides, sterols, alkaloids, hormones, 
enzymes, vitamins, antibiotics and other biolo- 
gical principles. Advances in the applied as- 
pects of chromatography are described in the 
22nd chapter while the last chapter deals with 
inorganic chromatography. There are also 
chapters which deal with organic chemicals 
including synthetic dyestuffs. 

This simple, elegant but nevertheless, versa- 
tile and effective technique of chromatography 
is being extensively and successfully employed 
in almost every branch of pure and applied 
chemistry and hundreds of papers are appearing 
in scientific journals every year. The author 
has accomplished the difficult task of collecting 
and classifying the literature in a single volume, 
documented with references to literature. The 
volume will be gratefully welcomed by the very 
large and ever-increasing number of investi- 
gators who have adopted this technique as a 
useful and powerful tool in their experimental 
armoury. A decennial publication of such 
volumes in future will serve not only in taking 
stock of the literature, but also in stimuLating 
further progress in this field. 

Calculating Instruments and Machines. By 

D. R. Hartree. I Eng. Edn. (Cambridge 

University Press), 1950. Pp. ix -f 138. 

Price 12 sh. 

This is an almost exact reproduction of the 
first edition published in U.S.A,, containing an 
account of a series of lectures given by the 
author at the University of Illinois in 1948. The 
book deals more with the principles of the 
various instruments rather than with! the details 
of construction of any particular one. In fact, 
only selected topics have been discussed, name- 
ly, those about which thie author has first-hand 
experience. Perhaps the most instructive chap- 
ters are those bn the differential analyser. But 
the one on other instruments sucli as those for 



Reviews 


143 


]\ro. 5 1 

Mai/ 1951 j 

solving algebraic equations, making Fourier 
synthesis, etc., gives very little information and 
leaves one unsatisfied. The digital machines, 
both mechanical and electronic, are treated par- 
ticularly well and Prof. Hartree has given the 


readers the benefit of his rich experience in the 
form of a fine analytical account of their work- 
ing. The book is warmly recommended both 
to designers and to users of computing 
machines. 


HILSA INVESTIGATIONS IN THE NARBADA 


'^WO of the most important families of fish as 

food for mankind are the Clupeoids (Herring 
family) and Gadide (Cod family). The latter 
family is practically unrepresented in Indian 
water, but the Clupeoids are abundant. Quite 
a number of members of the Salmon and Her- 
ring families live parts of their lives in the 
sea, ascending rivers to a greater or less dis- 
tance to spawn. Some spawn near the termina- 
tion of the tidal rise, others ascend the rivers 
for vast distances. The striking result of this 
is that these fish, when overfishing takes place, 
are more amenable to depletion than fish wdiich 
spend all their lives in the open sea. Conse- 
quently, information as to the spawning habits 
of these fish is of direct economic importance, 
and Dr. Kulkarni in these researches is to be 
congratulated on extending our knowledge of 
the spawning of the Hilsa, certainly one of the 
most important, if not the most important, of 
Indian fish. 

It has long been known thiat the Hilsa ascend 
certain Indian rivers, e.g., the Ganges to con- 
siderable distances and it was reasonable to 
assume that this migration was for spawning 
purposes. In June and July 1909, the wiitei 
of this review attempted to locate spawning 
ground of Hilsa in the Ganges without success, 
though; ripe males and females which had evi- 
dently recently spawned were obtained at Sara 
Ghat, Rajmahal and Monghyr. In spite of the 
most careful search no eggs or larval fish were 
obtained. Late in September ripe males were 
obtained at Monghyr. So the mystery of the 
spawning grounds of the Hilsa remained un- 


* Breeding Habits, Ro-^j mid Rady LifcHIi story of the 
hidian Shad, HUsa ilisha {Ham.), in the Narbaba 
River. By Dr. C. V. Kul.karni, ( Proc. Nat. fmt. of Sci ernes 
of India, 1950, 16 ). 


solved until Dr. Hora in 1938 discovered spawn- 
ing grounds at Pulta. 

Now^ we have, thanks to Dr. Kulkarni, a de - 
tailed account of the spawning habits, eggs and 
young Hilsa from the Narbada. It appears that 
many, if not most, shoals of Hilsa in that river 
spawn at or about tidal limits in this respect 
resembling the Smelt (Salmon family) of Eng- 
lish rivers. The author gives an excellent, 
lucid and detailed account of the eggs and 
young of the Hilsa with illustrations. There is 
also a map showing the positions where the 
eggs were obtained. All this information is 
most valuable, and should overfishing occur, as 
it may well do, the author’s paper will be re- 
liable as a source of any regulations that have 
to be made. The excessive preponderance of 
ripe males to females corresponds with our ex- 
perience on the Ganges. A more detailed 
account of the extent of thie spawning grounds 
in the Narbada River and also the fate of those 
shoals which ascend the river to Garudeshwar 
will be quite useful. 

Dr. Kulkarni rightly draws our attention to 
the fact that while the Hilsa spawns relatively 
near the tidal limits on the west coast, it does 
ascend to considerable distances in the Ganges 
and Indus, even though a spawning was dis- 
covered by Dr. Hora at Pulta. We know that in 
the case of the two European Shads, one ascends 
rivers to a considerable distance whereas the 
other spawns near tidal limits. Can it be that 
there are two varieties of Hilsa, one the same 
as the above, while the other spawns imme- 
diately on reaching fresh water? There is also 
the question of the development and location 
of what may be termed the post-larval stages of 
the Hilsa. My own experience was that little 
or nothing was known of these stages. The 
duration of the spawning period should also be 
investigated. 


J, T. Jenkins. 
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SCIENCE NOTES AND NEWS 


International Conference on the Use of 
Atomic Energy 

An international conference for the exchange 
of information on the beneficial uses of atomic 
energy is to be held in Oxford from July 16 
to 21. The conference will be devoted to I'e- 
ports by users of radioactive isotopes on the 
techniques employed and results obtained. In- 
dustrial, medical, agricultural and other re- 
search uses of isotopes will also be discussed. — 

Cosmic Ray Investigations in Antarctica 
Australia is planning a new physics station 
for cosmic ray observations, and other scientific 
investigations on the shores of the Antarctic 
Co'ntinent. The new station will supplement 
and extend the scientific and meteorological 
work now being carried out at Macquarie 
Island. Two different series of observations on 
cosmic radiation have been proceeding at 
Macquarie Island, and the observation post still 
further south, is expected to increase the value 
of the work. 

Dr. B. Mukerji 

The appointment of Dr, B. Mukerji as Direc- 
tor, Central Drug Research Institute, Lucknow, 
in succession to Sir Edward Mellanby, has been 
announced. 

Zoological Society of Bengal 

At the Fifth Annual General Meeting of the 
Zoological Society of Bengal, held on 6th May, 
the following Office-bearers were elected for 
1951-52: President: Prof. H. K. Mookerjee; 
Vice-Presidents: Dr. M. O. T. Iyengar and 
Dr. Alexander Wolsky; General Secretary: 
Sri. G. K. Chakravarty; Treasurer: Sri. M. M. 
Chakravarty; Editor: Sri. J. L. Bhaduri; Secre- 
tary for Foreign Correspondence and Publica- 
tions: Dr. S. P. Ray Cb.audhuri. 

Zoological Society of India: Calcutta Branch 
The Annual General Meeting of the Calcutta 
Branch of the Zoological Society of India was 
held in Calcutta, on 3rd April 1951, when the 
following Office-bearers were elected for the 
year 1951: Chairman: Dr. S. L. Hora; Secre- 
tainj: Sri. A. G. K. Menon. 

Building Research Congress 

More than a thousand delegates have already 
accepted invitations to attend the Building Re- 


search Congress to be held in London in Sep- 
tember. They include the Directors of Building 
Research of ten Commonwealth; and continental 
coimtries and official representatives of many 
colonial and other countries. 

Royal Institute of Chemistry: Bangalore 

Section 

At the Second Annual Meeting of the Ban- 
galore Section of the Royal Institute of 
Chemistry, held on 5th April 1951, the follow- 
ing Officers were elected: 

Chairman: Prof. K. V. Giri; Vice-Chairmen: 
Mr. H. Shiva Rao and Dr. C. V. Natarajan; 
Hon. Treasurer: Mr. I. S. Patel; Hon. Secre- 
tary: Dr. T. L. Rama Char. 

Science Progress in India: 1938-50 

Dr. S. L. Hora, Director, Zoological Survey 
of India and General Editor, Section of Zoo- 
logy, writes that the National Institute of 
Sciences of India has decided to publish a book 
entitled Progress of Science in India, covering 
the period from 1938-50. Persons intei’ested 
are requested to pass on the relevant informa- 
tion to the following Sub-Editors, dealing with 
respective sub-sections as indicated: Dr. N. K. 
Panikkar, Chief Research Officer, Central 
Marine Fisheries Research Station, Mandapani 
Camp, South India (Fish and Fisheries); 
Dr. G. S. Thapar, Department of Zoology, 
Lucknow University (Parasitology); Dr. M. L. 
Roonwal, Forest Research. Institute, Dehra Dun 
(Entomology); and Dr. B. S. Chauhan, Zoologi- 
cal Survey of India, 34, Chittaranjan Avenue, 
Calcutta-12 (General Zoology). 

Validity of UNESCO Coupons 

The validity of all UNESCO Coupons has 
been extended for an indefinite period. All 
coupons at present iii circulation, irrespective 
of their date of issue, will remain valid until 
such time as UNESCO recalls them by public 
announcement, allowing a 6-month.s’ interval 
for the return of the coupons. 

A statement to this effect is incorporated in 
the text of the new UNESCO Coupons referred 
to above. It is emphasized, however, that the 
same validity terms are applicable to all 
coupons at present in circulation, irrespective of 
their date of issue. 
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MEN AND MACHINES 


M achinery hias for many years past o";cu- 
pied a dominant role in human activity, 
but the nature of the relationship between man 
and machine has begun to receive serious at- 
tention only very recently. It required the 
stress of World War II to focus attention on 
the need to fit the equipment to suit the natural 
characteristics of the average man, because it 
was discovered that modern weapons and in- 
struments, despite their superior engineering 
perfection, were not delivering their best on 
account of the human operator, who remained 
an essential link in all tasks and procedures. 
As a result, the problems are beginning to at- 
tract the attention of scientists from a wide 
range of disciplines — anatomists, physiologists, 
psychologists, engineers, physicists and archi- 
tects — not to speak also of those who are com- 
mercially interested in better production and 
management. 

The series of papers presented at a sympo- 
sium on Human Engineering under thi'e ausjDices 
of the New York Academy of Sciences" gives 
one an idea of what has been achieved in this 


* Annals of New Yorlz Ac.adi'ny of Sciences^ Janua.ry 31, 

1951. 


field, while also indicating the possibilities of 
such studies in future. In the words of 
Prof. Leonard C. Mead, “Human Engineering 
is that endeavour which seeks to match human 
beings with modern machines so that their 
combined output will be comfortable, safe and 
more eificient’*. 

The first requirement for this is the 
acquisition of knowledge which will specify 
what the normal working man can do 
naturally. It is proposed that this objective 
can be satisfied by the collection and dissemi- 
nation of already existent facts, and by the 
conduct of further research on the working 
environment, equipment display, machine con- 
trols, and system studies. Such information is 
to be found in the stockpile of knowledge 
possessed by the engineering profession and by 
the biological scientists. But, without co-ope- 
rative effort on the part of these groups, the 
solution to many present-day problems may 
only remain one-sided or unsatisfactory. In 
addition to what may be accomplished by way 
of modifying equipment, machines, vehicles, and 
even prosthetic devices in terms of human 
characteristics, the possibility is also envisaged 
of modifying the individual in terms of train- 




146 

ing procedures, so as to enable him to fit into 
his working environments. 

Quite similar are the aims and obj-ectives of the 
Ergonomics Research Society, a meeting of 
which held in April 1951, at Birmingham, was 
an international event. In his Presidential Ad- 
dress to the Society, Sir Ben Lockspieser ob- 
served: ‘‘The machines of the engineer are 
becoming more and more complicated, with a 
corresponding tendency to become more diffi- 
cult to cOxitrol. We can no longer afford to 
leave the human operator to get along as best 
as he can. The importance of the study of 
questions such as these is fully realised by the 
Ergonomics Research Society and is the main 
reason for its existence.” 

It would appear thiat the engineer in the 
past has tended to rely too much on measures 
of engineering efficiency expressed as a ratio 
of work output to input. This has led to too 
exclusive an attention being paid to the reduc- 
tion of the physical effort necessary by the 
operative; also it was too readily believed that 
any equipment which reduces this physical 
effort of the operative inevitably increases out- 
put and reduces fatigue. But in these matters 
of human activity at work, regard must be had 
to the whole man, and particularly to the in- 
tegrated action of his sensorimotor system. The 
reduction of load placed on thle motor system 
(that is, the reduction of muscular effort) has 
very often involved an increase in the load 
imposed on the sensory side. The operative is 
required to pay increasing attention to dials, 
indicators and controls, to an extent that is 
liable to overload the sensory side of thie ner- 
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vous system or call for excessively intricate 
co-ordination of sensory and motor functions. 
Such a state of affairs, quite as much as sheer 
muscular effort, induces what is commonly 
called fatigue — a condition of which there is 
little scientific understanding — but which must 
clearly involve both psychological and physiolo- 
gical components. 

Clearly enough. Ergonomics has a great part 
to play in influencing machine design, so as to 
secure greater ease and comfort for the man 
at work, while at the same time contributing 
to higher industrial efficiency through a more 
complete satisfaction of the needs of his ego. 

A reference must be made in this connection 
to the subject of Cybernetics, a term coined by 
Dr. Wiener and his collaborators to the study 
of the transmission of sigxials in a communi- 
cation system, both in machines and in living 
organisms. There is a significant parallel bet- 
ween the elements in the functioning of auto- 
matic machines and the human nervous system, 
and the study of cybernetics, it is claimed, is 
likely to have fruitful applications in many 
fields, from the design of control mechanisms 
for artificial limbs to the almost complete 
mechanisation of industry. 

Such studies as the above will no doubt go 
a long way in reducing to the minimum the 
drudgery and the fatigue involved in the work- 
ing of machines. However, it is not improbable 
that, despite the utmost that can be done in 
devising the ideal environmental condition for 
operational work, there would always be beha- 
viour situations which may outrun our ability 
to handle them. 


Jkfeu a7td Machmes 


INTERNATIONAL CONGRESS OF SERICULTURE 


T he International Congress of Sericulture is 
scheduled to be held in the autumn, 1952. 
Provisionally Kyoto, Japan, has been suggested 
as a possible venue for the session, and so far 
no final decision has been taken in this matter. 

The Seminar on Silk, which, was held on 
Nandi Hills, considered the advisability of in- 
viting the Congress to hold the 1952 session in 
India. The event will serve to establish inter- 
national contacts among our workers on seri- 


culture, facilitate personal discussion and in 
general, galvanise the progress of Sericultural 
Research and Industry in all their sectors. 

The Seminar recommended that the Govern- 
ment of India should be approached with a 
request that it may take such immediate steps 
as may be deemed necessary, and extend an 
invitation to the executive of the Congress in 
Paris. 


M. S. 
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Z OOGEOGRAPHY is a discipline of Zoologi- 
cal Science which requires for its study 
a thorough knowledge of animal systeinatics 
and behaviour; animal ecology; geography, both 
past and present; climatology, both, past and 
present; palaeontology and geology. It is, in 
fact, an endeavour and not a science in its 
strict se/ise, for, however advanced our know- 
ledge of zoogeography may be of any 
particular region, a considerable amount of 
speculation must continue to exist in zoogeo- 
graphical treatises. Prof. L. F. de Beaufort, 
formerly Director of the Zoological Museum and 
Professor of Zoogeography at Amsterdam, has 
done a great service to zoology by embodying 
his vast knowledge and experience of zoogeo- 
graphical studies in a readable text-book on the 
subject. So far, mammals and birds have re- 
ceived the greatest attention in animal geogra- 
phy and though sometimes other terrestrial 
groups of animals also received attention, 
inland aquatic faunas had been practically 
ignored. Prof, de Beaufort’s book, even in its 
title, now lays an emphasis on inland waters 
which is a welcome departure from earlier 
works and gives a proper perspective to the 
subject. 

In a short preface, the author thus defines the 
scope of the work: “Zoogeography of the land 
and of inland waters as discussed in this book, 
is principally historic zoogeography, that is to 
say th'at the factors influencing present land and 
freshwater distribution have mostly been effec- 
tive in the past. But, as in all sciences built 
on hiistory, such as palaeogeography and phyto- 
geny, much is hypothesis, and ever since its 
infancy historic zoogeography has been looked 
upon with misgiving by many zoologists. The 
fault lies with those zoogeographers who have 
been too rash in building land bridges over 
oceans or sinking whole continents into the 
depths of the sea without giving thought to the 
geological possibilities of such catastrophes.” 

The greatest fascination of zoogeography lies 
in an endeavour “to explain the present from 
the past, or, vice versa, to reconstruct the past 
from the present”. Though it may seem simple, 
it is a very painstaking task. For instance, even 
the present distribution of a species depends on 
(i) the age of the species, the older the species 


* Zoo^cog:rapJiy cf the Land and Inland Waters^ by 
Eeaufort, L. F. de. (Text-Books of Animal Biology 
Series). Pp. viii X 208, Text-Fig^. 30. (.Messrs. 
Sidgv/ick and Jackson Limited, London), 1951, Price 
30^/^. net* 


the greater is likely to be the range of its 
distribution, (n) the possibilities of its dispersal 
depending on ecological factors, both biological 
and physical and (lii) the possibilities of its 
dispersal in the past depending on palseo- 
climates and palaeogeographical features of the 
cormtry. It is very rightly stated by the author 
that to build the future edifice of zoogeogra- 
phical science, one should look to genera or 
species specialists, for only they can provide 
the reliable data of distribution through a 
correct appreciation of speciation. 

The author has made it clear and the fact 
is worth remembering by all zoogeographers 
that the dispersal of land and freshwater ani- 
mals are governed by different factors, for 
many land animals will be able to use a nar- 
row ridge rising out of the sea for crossing 
from one island to another whereas the same 
will not be possible in the case of freshwater 
animals, which will have to wait till the river 
systems of the two islands become connected. 

“Progress in the dispersal of the freshwater 
fauna will thus be slower than that of land 
animals, ar.d this difference in time may some- 
times help us to form an opinion about the age 
of the connection.” 

There is an unlimited wealth, of information 
for zoologists of the different parts of the world 
in the various chapters dealing with the Holarc- 
tic Region, the British Isles, the Oriental Re- 
gion, the Ethiopian Region, Madagascar and 
the neighbouring islands, Neogaea, Notogaea 
and the Celebes, the Moluccas, and the Lesser 
Sunda Islands. All groups of animals have 
been given due attention and for the specialist 
it provides a very useful review of the know- 
ledge up to. 1947 or thereabouts. 

The utility of this work would have been 
greatly increased if the author had paid some 
attention to the rate of speciation in various 
groups of animals under different ecological 
conditions. For instance, the author refers to 
the Malayan element in the fauna of Peninsular 
India and explains the discontinuous distribu- 
tion of this fauna on the formation of the Deccan 
traps in the intervening areas. Taking the 
isolated fauna as a whole, it can safely be 
said that in the main the terrestrial isolates 
migrated during the pluvial periods of the Plei- 
stocene and that the aquatic fauna may have been 
migrating during the Miocene and Pliocene also. 
The very highly specialised forms seem to have 
evolved and spread not earlier than the Plio- 
cene. The formation of the Deccan traps, on 
the other hand, is stated to have commenced 
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in the late Cretaceous and ended in the early 
Eocene. 

Thus there can be no effect of the latter on 
the distribution of 'Malayan element in the 
fauna of Peninsular India. The Symposium on 
the Satpura Hypothesis, organised by the Na- 
tional Institute of Sciences of India, seems to 
have escaped the attention of the author. More 
data have recently been obtained in favour of 
the Satpura Hypothesis. The paleontological 
evidence with regard to the age of the genus 
Thynnichthys Bleeker as Eocene would seem 
to require a thorough checking. 

It must be an oversight on the part of the 
author to state on page 36 that the ‘'Cobitide 
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are restricted to Europe and Asia” when he 
includes Nemachilus among the African fauna 
on page 103. The work is so closely packed 
with diversified material that such mistakes are 
likely to go undetected. 

A useful bibliography of 132 references is 
included at the end of the work and there is a 
detailed index of 16 pages. The book is of a 
handy size, beautifully printed and got up. 
The Editor of the series, Prof. H. Munro Fox, 
the author and the publishers are to be congra- 
tulated on bringing out such a meritorious 
work of reference. 

S. L. Hora. 


INDIAN VETERINARY RESEARCH INSTITUTE -DIAMOND JUBILEE 


npHE Diamond Jubilee Celebration of the 
^ Indian Veterinary Research Institute, which 
was held on 11th March 1951, marks the cul- 
mination of 60 years of its useful service to the 
country. Inaugurating the fimction, the Hon’ble 
Shri. K. M. Munshi, Minister for Food and Agri- 
country. Inaugurating the function, the Hon’ble 
“India has one of the most important live- 
stock industries of the world whose actual as 
well as potential value is considerable. She 
possesses 175 million cattle and buffaloes 
amounting to a quarter of the world’s bovine 
population, in addition to millions of sheep, 
goats, poultry and other animals. Yet, the per 
capita production and consumption of milk in 


the country is, perhaps, the lowest in the world. 
It is said that this is due to adverse environ- 
mental conditions. We might therefore look to 
the I.V.R.I. and the Animal Husbandry Wing 
for improving these conditions so that the 
country can make full use of its livestock 
population. Effort in one direction alone will 
not be sufficiexit; what is required is a multi- 
pronged attack on the complicated problems. 
Breeding, proper management, feeding of live- 
stock and disease control must be tackled in 
one comprehensive scheme which can no doubt 
be linked with the Grow More Food Campaign 
ultimately.” 


LADY TATA MEMORIAL TRUST 
SCHOLARSHIPS AND GRANTS FOR THE YEAR 1951-52 


T he Trustees of the Lady Tata Memorial 
Trust announce on the death anniversary 
of Lady Meherbai Dorabji Tata, 18th June 
1951, the awards of Scholarships and Grants 
for the year 1951-52. 

The International Awards of varying amounts 
(totalling £3,600) for research in diseases of 
the blood with, special reference to Leucaemias 
are made to Doctors Pascou Atanasiu (France), 
J. Bichel (Denmark), George Discombe (Eng- 
land), Astrid Fagraeus and Bo. Thorell (jointly) 
(Sweden), Henri P. L. Febvre (France), Niels 
M. G. Harboe (Denmark), Charles Oberling 


(France), Gunther Schallock (Germany), 
J. B. G. Dausset (France), C. C. Ungley (Eng- 
land), and A. R. Gopal-Ayengar (India). 

Iiidian Scholarships of Rs. 250 per month 
each for one year for scientific investigations 
having a bearing on the alleviation of human 
suffering from disease are awarded to 
Messrs. Samavedam Srinivasa Sriramacharyulu 
(Andhra), Gangagobinda Bhattacharya (Cal- 
cutta), Madhav Vinayak Patvardhan (Coo- 
noor), Anant Vithal Sunthankar (Bombay), 
and Dr. (Miss) Smitha Popatlal Bharani (Bom- 
bay) and Miss Kamala Ramaswamy (Bombay). 
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SEMINAR 

F or the first time in the history ol Sericul- 
ture iii India, a Seminar on Silk covering 
every aspect of the industry, was organised by 
Janab Shams uddin Khan, the energetic Direc- 
tor of Sericulture in Mysore, under the inspir- 
ing and enlightened patronage of the 
Government of Mysore, who have taken a keen 
and active interest in the development of the 
industry in the State. The Seminar was held 
hi the serene and picturesque environs of the 
Nandi Hills and lasted for five days (14th to 
18th June). Delegates from the .neighbouring 
silk-producing States, Madras and Bombay, 
representing Sericulture and Industry, partici- 
pated in the proceedings of the Seminar. An 
instructive exhibition which was organised 
specially for the Seminar, served to highlight 
and pinpoint in a vivid and striking manner 
the pressing problems of the Silk Industry 
awaiting solution. 

It is particularly appropriate that the first 
Seminar on Silk should be held in the State of 
Mysore which is responsible for 60-70 per cent, 
of the India's production' of silk. Her silk is 
distinguished for its higher tensile strength, 
superior lustre and durability. During World 
War II, Mysore Silk, on account of its tensile 
strength, was chosen for the manufacture of 
parachute fabrics. There has been a harmo- 
nious and balanced development of the industry 
in all its sectors in Mysore. Mysore has led 
the rest of India in the development of seri- 
culture. The pre-eminent position which 
Mysore holds to-day in the field of silk, is largely 
due to the pioneering work carried out by 
Rajasevaprasakta Sri. Navaratna Rama Rao, 
Retired Director of Industries and Commerce 
and Vice-Chairman of the Central Silk Board, 
who may be considered the Patriarch of the 
Modern Silk Industry in India. It has been a 
matter of great satisfaction that the Director 
of the Seminar, Janab Shamsuddin Khan, was 
able to secure the inspiring presence of Sri. N. 
Rama Rao during thie Seminar and induce him 
to guide the deliberations of one of the impor- 
tant groups. 

The discussions of the Seminar were held 
under five groups: — Group I: Moriculture — 
Sericulture and Seed Supply under the Chair- 
manship of Sri. K. Rarha Rao; Group ll: Silk 
Reelhig — Charka and Filatures — Silk Condi- 
tioning and Testing, Spun Silk Manufacture and 
Utilisation of Bye-Products, under the Chair- 
manship of Sri. M. A. Srinivasan; Group HI: 
Silk Throioing (Handloom and Powerloovi) — 
Dyeing, De-Gumming and Silk Weaving, under 
the guidance of Sri. P, Subbar ama Chetty; 
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Group IV: hesearcii ana Education, under the 
Chairmanship of Prof. M. S. Thacker; and 
Group V: F'mance, Marketing and Co-opera- 
tion, under the guidance of Rajaniantrapravina 
Sri. A. V. Rarnanathan. 

The Indian Silk Industry is, in many respects, 
comparable to that of Lac. Both occui^y 
vital position in the agricultui'al and rui'al 
economy of our country. Both have been 
affected by the uncertainty of crops, the con- 
sequent violent fluctuations in the market and 
in recent years, competition from synthetic 
substitutes. These vicissitudes have been res- 
ponsible for the ecoxioiTiic instability which 
characterises these two of her important indus- 
tries. In the case of silk, Japan has, for years, 
been our successful competitor. Price of Jaxja- 
nese silk imported into India is only half the 
cost at which our silk could be sold in our 
markets. Japanese silk, in some respects, is of 
a superior quality. 

To-day, India produces only a quarter of her 
recjtuirements; to attain a state of peace-time 
self-sufficiency, it hias been estimated that the 
country will have to produce ten million pounds 
of silk valued at 30 crores of rupees. An in- 
dustry of this economic magnitude and vital 
importance, is naturally entitled to the active 
and sympathetic support of the Government, if 
it should attain the same state of economic 
efficiency and technological supremacy which 
characterise the Japanese silk industry to-day. 

In the course of the discussions held in the 
several groups the Seminar, there has been 
an encouraging unanimity of opinion, that the 
remedy to the longstanding and almost chronic 
disabilities of the industry, lies in pla’nned 
scientific research, both fundamental and ap- 
plied. Sri. Navarathna Rama Rao declared 
that for improving and stabilising the silk in- 
dustry, India must produce the necessary know- 
ledge in her own laboratories, and added that 
it offends our self-respect as a free nation to 
. be conscious that we have to depend upon other 
nations for such knowledge. So far as the 
interests of Lac are concerned, the Indian Lac 
Research Institute which was started in 193(3j 
has been trying to create new knowledge which 
has gone a long way in stabilising this industry. 
Other commodities like cotton, cocoanut, coffee, 
tea, etc., are having their own laboratories. 
Silk, ,it is hoped, will soon have a Central 
Research Institute, whose early creation will 
help to solve the many fascinating and urgent 
problems and thereby establish a stable and 
prosperous silk industry in India. 


M. S. 
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THE MAGNETO-OPTIC CONSTANTS OF 
SODIUM BROMIDE 

The Faraday rotation in a single crystal of 
sodium bromide of 1*30 mm, thickness has 
been measured for the first time using a mag- 
netic field of 15,400 Oersteds. The magneto- 
optic constants have been evaluated using the 
dispersion data available in Landolt and Born- 
stein Tables. The Verdet constant V has the 
values O' 0621 and 0-123 minutes per cm. per 
Oersted for the wavelengths ^5461 and 4358, 
while the corresponding values of the magneto- 
optic anomaly y are 0-86 and 0*88 respectively. 
The estimated accuracy is about 2 per cent. It 
is interesting to note that for sodium chloride 
is 0-0410 and 7 is 0-91. 

Physics Dept., S. Ramaseshan. 

Ti:dian Institute of Science, 

Bangalore 3, 

May 22. 1951. 


FARADAY EFFECT AND 
BIREFRINGENCE 

When plane polarised light is incident on a 
birefi'ingent crystal placed in a magnetic field 
with the electric vector parallel to one of the 
principal planes of vibration of the crystal, the 
emergent light is, in general, elliptically pola- 
rised. The major axis of the emergent ellipse 
is inclined at an angle (/; to the plane of vibra- 
tion of the incident light, which is given by 
the equation, 1 

tan 2^ = 

cos- 27~[“sm“ 27 cos 

where 

A = Ao^ tVSy- I- (2p()P and tan 2y == 2pol^a- 
A, I is the relative phase retardation per unit 
length, the phase retardation w^hen there is 
no magnetic field, /j . the rotation per unit 
length when there is no birefringence and t is 
the thickness of the specimen. 
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It can be shown by suitable algebraic mani- 
pulation that, when is small, 

2^ = 2p (1 "• 5-/3 !)^ where p ■-= Pot and d dot ; 
and when 2p/o is small, tan 2ip — (2p sin. A)/5. 
As it is easy to measure >is and p with the aid 
of a hall shade, these formulae would prove 
extremely useful in the determination of the 
photoelastic constants of isotropic solids. One 
measures p the rotation for a particular value 
of the magnetic field when the solid is not 
strained, and again ^ the rotation with the 
same field and a known applied stress. Then 
5 can be easily evaluated from the last two 
equations. As 2p is, in general, small, the two 
equations cover the range of values of o usually 
met with. 

The authors’ thanks are due to Prof. R. S. 
Krishnan for the kind interest he showed in 
this investigation. 

Dept of Physics, S. Ramaseshan. 

Ind. Inst, of Science, V. Chandrasekharan. 

Bangalore, 

May 20, 1951. 


L Pockels, Lchrhitck der Krystail-optih^ 1906. 


UNIT CELL AND SPACE GROUP OF 
BARIUM CHLORATE MONOHYDRATE 

From a saturated aqueous solution, barium 
chlorate crystallises at room temperature in 
the form of needles with one molecule of water 
of crystallisation. Morphological studies^ show 
the crystal class to be with the c-axis as 
the needle axis. 

Rotation and oscillation photographs about 
the three axes gave the following values for 
the unit cell dimensions: — 

a = 8-9A, b = 7'8A, c = 9'3A. 
More accurate values of cell dimensions cal- 
culated from high order reflections hOO, OkO 
and 001 in Weissenberg photographs are 
a = 8-86 zb *02 A b 7-80 zb ’02 A 

c= 9-35 zb *02 A fl = 94° zb ^ 2 ° 

giving the axial ratio a : b : c = 1*14 : 1 : 1*20. 
These values for a : h : c and for the angle fj 
agree well with the values got from morpholo- 
gical studies, which are a : h : c =: 1- 142 : 1 : 
1-198 and p = 93° 34'. The fact that the inten- 
sities of the reflections hkl and hkl are equal 
confirm the result of the morphological studies 
that the symmetry is monoclinic. Taking the 
density to be 3-18,- the number of molecules 
per unit cell comes out to be 3-84 which is 
very nearly four. 

Zero level and first level equi-inclination 
Weissenberg photographs about the c-axis re- 


vealed the following extinctions; hkO is ab- 
sent if h -f k is odd and hkl is absent if 
h -i- k -i- I is odd respectively. The first set of 
extinctions is only a special case of the second 
when I is zero. This result indicates that the 
above unit cell is body centred. 

Zero level Weissenberg photographs about 
the b-axis showed that hOl reflection is absent 
if either h or I is odd. This indicates the pre- 
sence of a (010) glide plane with glide com- 
ponent a/2 or c/2. The a-glide and the c-glide- 
are equivalent because of the body centering. 

Thus the only possible space group for 
barium chlorate monohydrate is I2/c (1 2/a, 
I 2^/a, I 2j^/c). The b-axis of the unit cell is 
either a screw axis or a rotation axis depending 
on the choice of origin; and the direction of 
glide depends on the position of the glide plane. 

By choosing a different set of axes a', b', c' 
given by the transformation,^ 


a' 


1 

0 

1 


a 

b' 

I 


0 

1 

0 


b 

d j 

1 


0 

0 

1 


c 


we can change the body centered lattice to a 
c-face centered lattice, which transforms the 
space group into C 2/c, the standard form given 
in the International Tables. In this case, the 
cell constants are a' = 13-27 A, b' = b = 7-80 A, 
c' = c = 9-35 A, p = 41° 46'. The new unit cell 
has the same volume as the body centered one 
and hence contains four molecules per unit cell. 

In conformity with, the convention that those 
axes are to be chosen for which is nearest to 
90°, we prefer the body centered unit cell and 
assign the crystal to the space group C^‘ 2 /*"'C 2 /c 
in the particular configuration I 2/c. 

I wish to express my gratitude to Prof. R. S. 
Krishnan for his kind interest and encourage- 
ment and to Dr. G. N. Ramachandran for sug- 
gesting thie problem and his guidance and help. 
Dept, of Physics, Gopinath Kartha. 

Iiidian Institute of Science, 

Bangalore 3, 

May 21, 1951. 


1 Grotb, P., Chytiis -h' A'; is-Ah/.-o-.z/Jh'.’ 2, 114. 2- 
Ifandboolc of /V/j'-f/Vs- inid CJi'niistry. 30 th IMn., 1948. 3. 

Buerger, M. J., Crys'alloymp.hy, Jo’in Wiley, 1942. 


THE AMINO-ACIDS AND AxMIDES OF 
FRESH AND WITHERED TEA-LEAF 
During withering of tea leaves, the first pro- 
cess in the manufacture of black tea, marked 
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chemical changes take place, including an ap- 
preciable protein breakdown and a correspond- 
ing increase in the water-soluble nitrogen. 
These changes are clearly shown by paper 
chromatography. 

Whatman No. 1 Sheets, 22'' X 18", have been 
used, employing the descending technique. Full 
details of apparatus and solvents have been pre- 
viously described (Roberts and Wood).’ Amino- 
acids are detected by spraying with ninhydrin 
(0-1% in 7i-butanol). 

The diagram below gives the pattern of spots 
obtained with expressed juice from withered 
leaf. The identifications were made in the first 
place by reference to published values and 
maps for pure amino-acids when run individu- 
ally (Consden, Gordon and Martin,- Steward 
and Thompson,-’ Proom and Woiwod,^ Govinda- 
rajan and Sreenivasaya-"* ) . Confirmation in most 
cases was obtained by observation of the posi- 
tions taken up on the chromatogram, by added 
amino-acids. Colour reactions such as those 
obtained with tyrosine and proline gave further 
conrirmatory evidence, as did the behaviour of 
amides on hydrolysis. 

Owing to the autoxidation, under alkaline 
. conditions, of polyphenols (which are subse- 
quently detected on the same chromatogram.) 
no ammonia could be added in the phenol run, 
thus affecting separation of the basic amino- 
acids. Although lysine could be identified, 
arginine and histidine both travelled to the 
same position on the chromatogram and have 
not been identified individually in the juice. 


0 glu-nh* arg) 

<30 -j 


3eO 


< 0 ) 

ala PRO 

CO 

VAL 

TRY 

JLEU C J 
ULSU 


Fig. i. Abbreviations for individual amino-acids are 
according to Brand and Edsall,^ / 3 -AIanine, a-araino, 
butyric acid and 7-aminobutyric acid are abbreviated to 
/->ALA, a-AB and y-AB respectively. Unidentified 
.substances are marked lA, 3 E, ()A, 7 D, 8F, 9 E and lOG. 

Glycine and a-aminobutyric acid are only rarely 
detected on chromatograms; hydroxy-proline 
has not as yet been detected. We have as yet 


no information concerning the sulphur-contain- 
ing amino-acids, but all other naturally occur- 
ring amino-acids are apparently present in 
tea-leaf juice if a rather tentative identification 
of hydroxylysine be accepted. It is of interest 
that ^>’-alanine and 7-amino-butyric acid are 
probable normal components of both fresh and 
withered tea-leaf. 

The chromatogram show.s several unidentified 
spots which: apparently do not correspond with 
any of the known amino-acids. One of these 
spots, lOG, is the strongest spot on the chroma- 
togram and corresponds with what Consden and 
Gordon’’ believed to be a mono-ester of gluta- 
mic acid. The nature of this substance is under 
study at present. 

The effect of withering on the contents of 
free amino-acids and amides of tea-leaf is given 
in Table I. There is a general increase in all 
amino-acids and amides as a result of wither- 
ing, but the unidentified substances in general 
are unaffected or show a decrease. 


Table I 


Substance reacting with 
ninhyd rin 

I nlensity 

Fresh leaf 

of spot 

Withered 

leaf 

lA 

1 

nil 

Aspartic acid 

. . 3 

5 

3 E 

1 

trace 

Glutamic acid 

4 

5 

Hydroxylysine ? 

.. trace 

0-1 

Serine 

2 

3 

Asparagine 

0-1 

3 

Lysine 

1 

2 

Threonine 

1 

2 

6A 

nil 

0-1 

Glutamine 

2 

3 

Alanine 

2 

3 

Arginine and Histidine 

0-1 

0-1 

7 D 

1 

1 

Alanine 

0-1 

1 

Tvrosine 

1 

2 

SF 

1 

0-1 

PrcUne 

nil 

1 

9 E 

1-2 

1 

7-.-\minobutyric add 

1-2 

2 

Valine 

1 

4 

Tryptophan 

0-1 

1 

Leucines and Pheiylalanine 

1 

4 

lOG 

10 

10 


The figures 1 to 10 indicate the relative intensities of 
the spots. 


It will be observed that both in the fresh and 
withered leaf, aspartic and glutamic acids are 
the most abundant of the amino-acids occurring. 

The table above gives amino-acid contents in 
shoots consisting of the two terminal leaves and 
bud. The distribution is not the same in all 
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parts of the shoot and it has been found that 
the stem is particularly rich in glutamine and 
substance lOG and relatively poorer in amino- 
acids. 

Tocklai Experi. Station, E. A. H. Roberts. 
Indian Tea Association, D. J. Wood. 
Cinnamara, Assam, 

April 6, 1951. 

1. Roberts, E. A. H., and Wood, D. J. , Biocheni, J, 
(in the press). 2. Consden, R., Gordon, A. H., and 
Martin, A. J. R, UmL, 1944,38, 224. 3. Steward, F. C., 

and Thompson, J. F., Ann. Rev. Plant Physiol.., 1950, 1, 
233. 4 Proom, PL_, and Woiwol, A. J., J. Gen. Mien- 
hid., 1949, 3, 319. 5. Govindarajan, V. S., and 

Sreenivasaya, M., Cnrr. Set., 19*50, 19, 39, 234. 6 

Consden, R., and Gordon, A. II., cited by Consden, R., 
Nautre, 1948, 162, 359. 7. Brand, E., and Edsall, J. T., 

An7i. Rev. Biochem., 1947, 16, 223. 

EFFECT OF MILLING ON THE 
THIAMINE AND PHYTIC ACID 
CONTENT OF RICE 

The F.A.O. Nutrition Committee^ for South and 
East Asia recommended at its Baguio meeting 
in 1948 that a thiamine content of 1*8 micro- 
grams per gram should be regarded as a mini- 
mum standard for milled rice. The thiamine 
content of rice being itself important is also an 
index of the degree of retention of other 
nutrients. Production of rice which retains 
1-8 7 per gm. of thiamine may contain more 
of phytic acid phosphorus. The amount of 
calcium supplied by rice diets falls short of 
calcium requirements and this calcium defi- 
ciency will be enhanced by controlling the 
degree of milling with an increased imbalance 
of Ca : P ratio. The rickets-producing and 
anti-calcifying action of phytates is quite well 
established.^ 

The phosphorus in rice is present both in the 
organic form as phytic acid and in the inorganic 
form. McCance and Widdowson^ have esti- 
mated the phytic acid content of rice before and 
after milling. Recently Collumbine*^ have 
studied the mineral metabolism of rice diets 
with reference to the role of organic and in- 
organic phosphorus. In the present investiga- 
tion, the phytic acid content, total phosphorus 
and the relative thiamine content of samples of 
rice after different grades of polishing were 
determined. For the estimation of phytic acid, 
the method of McCance and Widdowson^ was 
followed. Total phosphorus was estimated by 
King’s modification-'^ of Fiske and Subbarow’s 
procedure.® Thiamine was determined by the 
method given by Paul Gyorgie.'^ 


The results are given in Table I, 
Table I 


Sample 

Degree of polishing 

Thiamine 

Ph 

"C3 bo 

U O 
ci O 

*>, 

Total P 
(mg./lOOg.) 

% of Phytic 
acid, P of tota 
P 

I 

Utipolished 

3-60 

324 

348 

92-9 


4% polished 

3-10 

180 

238 

75*6 


7-5% polished 

1-SO 

120 

181 

6G-S 


13 • 1% polished 

M4 

107 

124 

86-3 

II 

Unpolished 

2*60 

224 

266 

84*1 


6% polished 

2-20 

161 

190 

84-8 


12% polished 

1-30 

70 

]35 

51-8 


18% polished 

0-60 

66 

no 

60-9 


The percentage loss of thiamine and phos- 
phorus with the degree of milling is given in 
Table II. 

Table II 


Sample 

Degree of 
polishing 

% Loss of 
thiamine 

% Loss of 
phytic acid P 

I 

4% 

13-S 

49*4 


7-5 

50-0 

62*96 


13-1% 

68*32 

67*0 

11 

6% 

15-38 

37*1 


12% 

50-0 

68*7 


17% 

76*9 

70*70 


Table II shows that in the initial stages of 
milling there is a greater percentage of loss of 
phytic acid phosphorus than that of thiamine. 
So it seems to be advisable to have a certain 
degree of milling to remove part of the phos- 
phorus. With 6 per cent, of polishing there is 
about 15 per cent, loss of thiamine and 40 per 
cent, loss of phytic acid P, whereas with about 
12 per cent, the thiamine loss is considerable. 
Full details of the investigation will be pub- 
lished elsewhere. 

(Miss) Vanamala Sathe. 

T. A. Venkitasubrahmanian. 

S. S. De. 

Food Technology Laboratory, 

Indian Institute of Science, 

Bangalore 3, 

February 9, 1951. 

1. Report of the Mntndon Comviittcc, Baytnio, Philippines, 
Febraaiy, 23-28, 1048. 2. Mellanby, A P hysiolo^v, 

1949, 109, 488. 3. Me Gance, R. L. and Widdowson, 

E. M., BiochenuJ., 1935, 29, 2094. 4. Collumbine, H., 

Brit. J. Nttirition, 1950, 4, 101. 5. King, E. J., Biocheni. 

1932, 32, 292. C. Fiske, C. II. and Subbarow, Y., 
/. Biol. Cheni., 1925, 6S, 375. 7. Vitamin Methods, by 

Raul Gyorgie, 1950, 1, 94, 
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ELECTRO-DEPOSITION OF SILVER- 

LEAD AND COPPER-ZINC ALLOYS 
FROM CYANIDE-FREE BATHS 

Silver-Lead : An alloy of silver with 3 to 5 
per cetit. lead is an excellent bearing metal that 
can carry heavy bearing loads and is also use- 
ful from, the view-point of corrosion-resistance. 
Very little work has been reported on the 
electro-deposition of this alloy. Mathers and 
Johnson! and Faust and Thomas- have obtained 
satisfactory deposits from silver cyanide-plum- 
bite and silver cyanide-tartrate baths respec- 
tively, but not from cyanide-free baths of the 
fluosilicate and nitrate-tartrate type.! 

Rama Char and Sadagopachari- have shown 
that the silver iodide bath for the electro-de- 
position of silver (on copper) is quite compar- 
able to the cyanide bath used in the 
electroplating industry. Silver -lead alloys can 
be electro-deposited on copper from an iodide 
bath prepared by dissolving silver iodide and 
lead acetate in potassium iodide, using silver 
and lead anodes. With a solution of the com- 
position: Ag(g/L) — 1 to 10, Pb (g/L)— 20, and 
KI(g/L)— 900, c.d.— 0-4 amp/dm^ and temp. 

-—26° C., an alloy of widely varying composi- 
tion, including the bearing alloy low in lead, 
is obtained. The deposits are smooth and ad- 
herent, being gray, ivory white to silvery bright 
in appearance. The silver-lead ratio in the 
alloy ranges from 12 per cent. Ag — 88 per 
cent. Pb to 99*5 per cent. Ag— 0*5 per cent. Pb, 
with a variation from 1 to 10 g/L in the con- 
centration of Ag. The throwing power of the 
bath is satisfactory. 

Copper-Zinc: The co-deposition of copper 

and zinc has been discovered as early as 1841 
and brass is perhaps the most widely electro- 
deposited alloy on a commercial scale. In view 
of the poisonous nature and comparative in- 
stability of the cyanide bath used in industrial 
brass plating, some attempts have been made 
to electro-deposit the alloy from cyanide-free 
baths. Chloride-sulphate baths have been de- 
scribed by Brunei, et al.-^ and Bennett sulphate 
by Jacobs,^* Thompson!" (with other additions) 
and Faust, ^ thiocyanate by Faust, oxalate by 
Becbard*! and thiosulphate by Gernes and Mon- 
til lon.i^ So far there has been little success 
from the industrial point of view. 

In previous communications from this labo- 
ratory! it has been reported that copper salt- 
ethanolamine baths gives electro-deposits of 
copper (on steel) which are quite comparable 
to those obtained from the commercial cyanide 
bath. The ethanolamines form complexes with 
zinc salts in aqiieous solutions,! but unlike the 
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copper complex, a clear zinc salt-triethanola- 
mine solution can be obtained by adding am- 
monia instead of excess amine. A solution 
containing 20 g/L zinc sulphate, 60 c.c./L tri- 
ethanolamine and 55 c.c./L ammonia (24 per 
cent.) gives satisfactory electro-deposits of 
zinc on steel in the c.d. range 0-24 to 0*80 amp/ 
dm.- By adding copper sulphate, the resulting 
copper salt-zinc salt-triethanolamine solution 
can be used for the co-deposition of copper and 
zinc on steel, with brass anodes, giving smooth 
and adherent deposits of brass of widely vary- 
ing copper-zinc ratio. The throwing power of 
the solution is satisfactory. The experimental 
conditions are: copper sulphate — 5, 10 and 15 g/ 
L; zinc sulphate, triethanolamine and ammonia — 
same as for zinc deposition; c.d. — 0*6 amp/dm^, 
voltage — 1-7 to 2-2 volts, pH 9*8 to 10*0, temp. 
— 24° C. and time of deposition — 25 mins. The 
deposit is whitish, yellow to red in appearance 
and the composition is Cu per cent. — 29, 60 and 
68, Zn per cent. — 71, 40 and 32 respectively at 
the 3 concentrations of copper sulphate. 

Our thanks are due to the Head of the Gene- 
ral Chemistry Section for giving facilities and 
taking interest in the work. 

Electrochemistry Lab., R. Sadagopachari. 

Gen. Chem. Section, N. B. Shivaraman. 

Indian Inst, of Science, T. L. Rama Char. 
Bangalore 3, 

April 28, 1951. 


1. Mathers and Johnson, Tran^. Eici'tivchem. Soc.^ 
1938, 74, 229. 2. Faust and Thomv, Ibid., 1939, 75, 
185. 3. Rama Char and Sadagopachari, Curr. Sci., 

1950,19,284- 4. Brunei, «?/ r?/., C/iem. Cc7!tra1hl.^ 1848, 

506. 5. Bennett, Trans. Ekcfrochem . Soc,., 1913, 23, 251. 
6. Jacobs, /. Am. Chem. Soc., 1905, 27, 972. 7. Thomp- 
son, Chem. a7id Met. Eujf., 1912, 10, 458. 8. Faust, 

Traszs. E/ectrochem. Sor., 1940, 78, 383. 9. Bechard. 

Compt. rend.. 1933, 196, 1480. 10. Gernes and Montillon, 
Tracis. Ekctrochcm. Soc., 1942, 81, 231. 11. Shivaraman 

and Rama Char, Troc. 37th Indian Sciesice Coiis^ress, Part 
III. 1950, 179. 12. Cz/rr.Sri., 1950, 19, 311. 13. 
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DIFFERENCES IN THE SENSITIVITY 
OF CHOLERAGENIC STRAINS OF 
VIBRIO CHOLERAE TO THE ACTION 
OF DIFFERENT ANTICHOLERIC 
THERAPEUTIC AGENTS 

Durino the course of laboratory investigations on 
the chemotherapy of cholera with indigenous 
plant material, a significant difference in the 
relative sensitivity of the Inaba and Ogawa 
strains of Vibrio clnolerqe was observed. In 
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factj with Plant No. 26, whereas there was no 
growth of Inaba by the deep trench method, 
the Ogawa strain flourished moderately luxu- 
riantly. 

To study any possible antigen-drug relation- 
ship, formosulphathiazole and suiphagiianidine, 
the two sulpha drugs reported to be of value in 
the treatment of cholera^-i were selected and 
their in vitro and in vivo action on the two 
iiholeragenic strains determined by procedures 
which have already been reported.^ In addi- 
tion, the “mouse faecal suspension test”^‘ was 
also included in this study. 

Whereas in vitro 35 mg. of formosulphathia- 
zole was completely vibricidal (complete ab- 
sence of vibrios in the test mixture after 48 
hours incubation at 37° C.) and 25 mg. vibrio- 
static to the Inaba strain, similar action with 
the Ogawa strain was manifest at 45 mg. and 
30-35 mg. levels respectively. Even in as high 
a concentration as 700 mg. sulphaguanidine was 
not vibricidal Concentrations of this drug 
ranging from 425-450 mg. and 475-500 mg. were, 
however, vibriostatic to the Inaba and Ogawa 
types respectively. These observations indi- 
cate the higher susceptibility of the Inaba 
strain of Vibrio cholerce to both types of drug 
action. 

Sets of mice were fed with formosulphathia- 
zole and sulphaguanidine for three consecutive 
days (dosage: 3 gm. per Kilo per day) and 
thereafter faecal samples collected at the end of 
the first, second, third and fourth day. Serial 
dilutions in peptone water of the sterilised 
“faecal drug suspension” were titrated against 
inocula of different sizes of the two strains of 
Vihro cholerce. Whereas formosulphathiazole 
(mouse faecal) suspensions were completely 
vibricidal to Inaba type in 1 : 160 dilution, 
similar action to the Ogawa type was manifest- 
ed only at 1 : 40 dilution. The vibriostatic 
action was also more marked with the Inaba 
type. The antibacterial activity of sulphaguani- 
dine was of a much lower order, with no 
vibricidal action, again indicating a clear-cut 
difference in the relative sensitvity of the two 
strains to the two drugs under examination. 

The results of in vivo mouse protection tests 
further confirmed tbie above observations. 
Whereas 150 mg. of formosulphathiazole, ad- 
ministered intraperitoneally (dosage schedule: 
30 mg. per day), gave 70 per cent, protection 
with the Inaba type, only 50 per cent, of mice, 
receiving the same dose of 2 M.L.D. (4,000 mil- 
lion cells) of the Ogawa type, survived. Sul- 
phaguanidine under identical conditions, given 
in half the above-mentioned doses, failed to 
protect mice with 2 infection. With 


1 M.L.D., however, the relative survival ratio 
(Inaba to Ogawa) was 70 per cent, to 50 per 
cent. These observations again bring out the 
higher resistance of the Ogawa type of cholera 
vibrio to antichoieric drugs. 

Recorded data‘»»'^ indicate that although dur- 
ing epidemics the Inaba and Ogawa types of 
Vibrio cholerce co-exist, their relative pre- 

valence, nevertheless, varies from place to place 
and from year to year. Wide variations in the 
experimental results of clinical investigations 
on different alleged antichoieric therapeutic 
agents have been reported from the endemic 
areas of cholera — the Gangetic delta in the East 
and that of Cauvery in the South. The studies 
reported here emphasise the need for bacterio- 
logical type interpretation of the available 
clinical data in therapeutic investigations oa 
cholera. 

Calcus Res. Laboratory, S. S. Bhatnagar. 

St. Xavier’s College, F. Fernandes. 

Bombay, A. C. Maniar. 

March 22, 1951. 
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NITROPHENYL ALKYL SULPHIDES, 
SULPHOXIDES AND SULPHONES 

In view of the known antibacterial activity of 
certain sulphones, the synthesis of p-nitro- 
phenyl y^-dichloroacetamido-^l-hydroxyethtyl- 
sulphone, a sulphone analogue of Chloromycetin, 
has been undertaken. Some of the compounds 
prepared during the course of its synthesis ex- 
hibit high antibacterial activity against seve- 
ral organisms. The following compounds 
which have so far been prepared are deriva- 
tives of p-nitrothiophenol, but for comparison 
with the more active series, a few derivatives 
of o-nitrotbiophenol and p-nitrophenol were 
also prepared: — p-nitrophenyl /J-hydroxyethyl 
sulphoxide, m.p. 124°; p-nitrophenyl ^-hy- 
droxyethyl sulphone, m.p. 125°; p-aminophenyl 
/^-hydroxy ethyl sulphide, b.p. 190° (bath temp.)/ 
15 mm.; 2 : 6-diiodo-4-nitrophenylthdoglycollic 
acid, m.p. 112° (dec.); p-nitrophenyl carboxy- 
methyl sulphoxide, m.p. 141°; p-nitrophenyl 
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carboxymethyl sulphone, m.p. 167°; p-nitro- 
phenyl carbomethoxymethyl sulphone, m.p. 
126° ; p-nitrophenyl a-bromo-a-carbomethoxy- 
methyl sulphone, m.p. 131°; i^-nitrophenyl 
bromomethyl sulphone, m.p. 164°; p-nitrophenyl 
dibromomethyl sulphone, m.p. 170°; p-nitro- 
phenyl 2 : 3~dihydroxypropyl sulphide, m.p. 
93*5°. 

The general method of synthesis of the com- 
pounds consists in the reaction of the sodium 
salts of the appropriate thiophenols and phenols 
with ethylene chlorhydrin or glycerol-a-mono- 
chlorhydrin or with chloracetic acid in alco- 
holic or aqueous solution. The sulphides were 
oxidized by treatment with hydrogen peroxide 
in acetic acid to the corresponding sulphoxides 
and sulphones. Reduction of the nitro com- 
pounds to the corresponding amines was effect- 
ed in alcoholic solution by hydrogen in presence 
of Raney nickel. 2 : 6-Diiodo-4-nitrophenyl- 
thioglycollic acid was prepared by iodination of 
p-nitrophenylthioglycollic acid with iodine 
monochloride in acetic acid. Bromination of 
p-nitrophenyl carboxymethyl sulphone under 
various conditions always gave p-nitrophenyl 
dibromomethyl sulphone, whereas bromination 
of p-nitrophenyl carbomethoxymethyl sulphone 
yielded the desired p-nitrophenyl a-bromo-a- 
carbomethoxymethyl sulphone. Treatment of 
the latter compound with aqueous alkali gave 
p-nitrophlenyl bromomethyl sulphone by simul- 
taneous hydrolysis and decarboxylation. 

The antibacterial activity of these compounds 
is being reported upon separately by Prof. B. V. 
Bhide and Mr, P. Y. Dighe. 

Dept, of Chem. Tech., A. V. Sunthankar. 
Univ, of Bombay, B. D. Tilak. 

Matunga Road, K. Venkataraman. 

Bombay 19, 

Mai/ 4, 1951, 


ULTRA-MICRO PAPYROGRAPHY 

Partition chromatography (papyrography) 
with filter paper strips and sheets, first intro- 
duced by Consden, et al.^, was carried out by 
the capillary descent of the solvent. Horne and 
Pollard- and Williams and Kirby-'^ brought 
about a considerable simplification of the tech- 
nique and apparatus by adopting the capillary 
ascent of the solvent. The method of Rockland 
and Dunn^ represents a micro adaptation of the 
one-dimensional strip method which also in- 
volves capillary ascent. This micro-method was 
critically studied by Govindarajan and Sreeni- 
vasaya^"* and has since been successfully 
applied to a variety of biochenucal problems. 


Current 
Science 

Usually spotting is carried out with 2 to 4 aZ 
of the solution which contains about 5 to I5 
of the substance, as in the case of amino acids 
and sugars. For a determination of the rela- 
tive concentration of the various forms of 
penicillins in a sample of fermented beer, one 
usually employs 5 units of the antibiotic.^ A 
reduction in this quantity was effected by 
Karnovsky and Johnson ‘ who worked with 
1-2 units. 

In certain types of investigation, e.g., the 
determination of (1) penicillin-producing capa- 
city of single spores of fungi, (2) penicillin 
levels in physiological fluids and tissues after 
injection and (3) allied problems, we were 
faced with, the problem of detecting and esti- 
mating smaller quantities of the antibiotic. It 
was felt that, by using sewing thread of cotton 
as the cellulosic support in place of the strip 
of filter-paper, this object of determining the 
antibiotic in ultra micro quantities might be 
achieved. 

Sewing thread, after successive treatments 
witlt (1) benzene, (2) hot water, (3) takadias- 
tase, was washed with water, alcohol and 
Anally with ether. The thread was then im- 
pregnated with M/15 phosphate buffer pH 6-2 
and air dried. The thread, thus treated (about 
400 mm. in length) was used for each experi- 
ment. For “ascending” papyrography, the 
thread (T) (see Fig. 1) was tied to a glas.s 



Fig. 1 

hook (H) drawn at the end of a glass rod (G) 
held by a wooden cork (W,). The other end 
of the thread is suitably weighted by a glass 
ring or bead (B) which helps to maintain the 
thread vertically. The thread is spotted with 
the test solution at a place (X) about 10 inm. 
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above the glass ring (B) and air dried. The 
cork-rod-thread (W^^-G-T) assembly is care- 
fully placed in a chamber (C) consisting of a 
glass tube (450 mm. X 35 mm.) which is closed 
at the other end by means of a wooden cork 
(Wo) which provides a platform for the recep- 
tacle (R) containing the developing solvent 
(Sj) saturated with water. The chamber (C) 
is lined with filter paper wetted by the solvent- 
saturated water (So) which helps to facilitate 
rapid equilibration of the system. After a 
couple of hours dui’ing which equilibrium is 
attained, the thread is carefully lowered into 
the developing solvent by pushing down the 
glass rod (G) so that the spotted portion of 
the thread is well above (at least 5 mm.) the 
solvent surface. The capillary ascent of the 
solvent commences immediately and with a 
solvent like water-saturated ether, the deve- 
lopment is usually complete in about an houi*. 
The cork-rod-thread assembly is then carefully 
lifted out of the chamber, the thread, air dried 
and bioautographed by the method described 
earlier, s employing a suitable organism. In the 
case of penicillin we have employed Strep, 
aureus for all the bioautographic tests. The re- 
sults of one such test is figured in Fig. 2. 

The method can be adapted for the “descend- 
ing” development technique. In place of the 
glass rod (G), an adapter A (see Fig. 1) made 
of Pyrex tube (10 X 50 mm.) to which a Pyrex 
capillary (1*0 mm.) and (50mm. X 7mm.) is 
fused, is employed. The thread is knotted at 
one end, passed through the capillary and 
pulled so that the knot plugs capillary. The 
thread which is thus held in position, is then 
weighted by a glass ring (B) at the other end. 
The spotting of the thread with the test solu- 
tion is carried out at a place a few millimetres 
(X) below the end of the capillary. A small 
quantity of treated absorbent cotton is used 
for reinforcing the plug. The assembly consist- 
ing of the adapter and the weighted thread, is 
held by a wooden cork (W|) and is placed in 
the chamber (C) whose other end is closed by 
a wooden cork (W.,). No receptacle for the 
developing solvent is necessary. After equili- 
bration, the solvent is placed in the adapter and 
closed with! a cork. The solvent immediately 
commences to descend and develop the ‘‘papy- 
rogram”. If flooding is desired, the “develop- 
ment” is permitted to continue; otherwise the 
thread is air dried and bioautographed. 

It will be seen that the method has been 
successfully employed for the partitioning of 
the various penicillins in a fermented beer and 
in quantities which range between 0^ 2 — 0-05 
ppits. This ultra micro method is capable of 


being employed not only for an assay of other 
antibiotics but also for vitamins and other 



Fig. 2 

renidlliiim notatuni grown on Lht: basal medium Sup- 
plemented with Knzyme-Kree Moldy bran K.xtract (1*0% 
solids). Ihpyrograms were developod on the thread. 

Activity' tested by llio-nutograpliic technique using 
S. aureu.s as test organism. Shaded areas represent 
clearance aonos. 

active principles whose presence can be detect- 
ed by some type of bioautographic technique 
involving either an inhibition or growth of a 
suitable tost organism. This method is now be- 
irig further developed in our laboratories. 

Our grateful thanks are due to Prof. M. S. 
Thacker fu]* lus kind interest and encourage- 
ment. 

Section of Ferment. Tech., D. S. Venkatesh. 
Indian Inst, of Science, M. Sreenivasaya. 
Bangalore, 

June 10, 1951. 
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BIGUANIDO DERIVATIVES OF DIARYL 
SULFONES AND SULFIDES 

The derivatives of p-p'-’diaminodiphenyi sulfide 
and sulphone, 4-nitro-4'-aminodiphenyl sul- 
phide and sulphone are well known for their 
antibacterial properties^-'* Diaminodiphenyl 
sulphone and its derivatives are widely used in 
the treatment of leprosyd The biguanido deri- 
vatives of these amines have been prepared 
with a vie\*/ to studying their pharmacological 
properties. These compounds were obtained by 
refluxing the amine hydrochlorides with proper 
cyanoguanidines in a suitable medium (alcohol, 
pyridine, etc.), and purified through crystalli- 
zation from water or dilute alcohol. Some of 
these compounds have shown very encouraging 


antitubercular properties in 

m 

vitro tests. 


The melting points of these 

compounds 

are 

recorded below. 
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Attempts to make the bis-cyanamide of p-p'- 
diaminodiphenyl sulphone as an intermediate in 
the preparation of guanides as well as bigua- 
nides have been unsuccessful. Reaction with 
cj^anogen bromide usually gave a resinous 
product instead of the expected cyanamide. 
Attempts to make the cyanamide via, thiourea 
also resulted in failure. 

Organic Chem. Labs-, B. N. Jayasimha, 

Indian Inst, of Science, S. C. Bhattaci-iaryya. 
Bangalore, P. C. Guha. 

May 14, 1951. 


1. Raizi.<5s, ,•/. .?/., /,A.CS., 1939, 6i, 2763. 2 Feldman 
and Hinsha^, Aw. / C/w. Path ^ 1943, 13 , 144-7. 3. 
Smith, ct.aL, Am. Rev, Tuhre., 1943, 48 , 32-9. 4. Laued. 
1950, 1 , 145. 
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A SIMPLE DEVICE FOR SPRAYING 
MOULD SPORES FOR SURFACE 
CULTURES 



Ix the arrangement shown above a 50 ml. dis- 
tilling flask serves as a useful spray-gun. ‘A’, 
a 25 ml. pipette, the bulb and 4 cm. length of 
each side of the bulb being packed well with 
cotton wool, is fitted to the neck of the distilling 
flask A and D are sterilised in an air oven. 
The spores are mixed with sterile charcoal 
powder and transferred aseptically to the dis- 
tilling flask. Air at about V 4 atmos. is blown in 
through 'A’, when the mixture of the charcoal 
powder and spores gush out through the drawn- 
out side tube of the flask 'D’ and could be 
sprayed as desired. 

The cotton wool packing in *A’ serves as an 
air filter. The charcoal powder serves as sup- 
port for the spores and provides a large sui'face. 
Chemistry Laboratory, R. Kaushai.. 

Holkar College, 

Indore, 

April 2, 1951. 


DETECTION OF GROUNDNUT OIL IN 
MUSTARD OIL 

For the detection of groundnut oil in mustard 
oil the Bellier’s test as modified by Evers, ^ de- 
peiiding on the clouding temperature of an 
acidified alcoholic saponified solution of the oil, 
is adaptable for routine work. However, this 
test, when applied in its entirety, fails to give 
concordant results with mustard and groundnut 
oils. It has been found that if the test is fur- 
ther modified in the following manner, results 
are reproducible: 

(a) Using diluted acetic acid in place of 
Evers’ hydrochloric acid (Sp. Gr. 
M6). 

(5) Adding a definite extra amount of the 
acid after exactly neutralising the 
saponified oil to keep the acidity of 
the solution uniform. 

Test , — One ml. of the oil is saponified com- 
pletely with 5 ml. of 1-5 N-alcoholic potash by 
heating over a small flame. ' Two drops of 
phenolphthalein indicator are added and the 
solution is carefully neutralised with 1 : 1 acetic 
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acid using- a 1-ml. pipette graduated to huii-. 
dredth. When the pink colour is just discharged, 
a further 0*2 ml. of the acid, measui'ed accu- 
rately, is added. The solution is then mixed 
with 25 ml. of 70 per cent, alcohol, tempera- 
ture raised to 50“ C., and slowly cooled with 
constant shaking in a water bath maintained at 
15“ C. When the first sign of cloudiness appears 
the temperature is noted. This is the turbidity 
temperature. 

By the above test, the turbidity temperatures 
of some common vegetable oils are found to be: 
groundnut oil: 40 to 41° C.; mustard oil: 21 to 
23'5°C.; cocoanut oil: 18° C.; linseed oil: 
21*5° C.; nigerseed oil (very old sample): 27°C.; 
sesame oil: 20° C. For mustard oil adulterated 
with groundnut oil, the turbidity temperature 
goes over 24° C. depending on the extent of 
adulteration. Also, presence of the latter will 
increase the saponification value and lower both 
the iodine value and the refractive index of 
mustard oil. 

Further, the turbidity temperature of mus- 
tard oil increases almost proportionately with 
the increasing amount of groundnut oil present. 
The following figure makes this clear: 

Rise in the turbidity temperature of 
mustard oil with gradual addition 
of groundnut oil. 



For every 10 per cent, groundnut oil present, 
the tm^bidity temperature of mustard oil is 


raised by about 2° C.; thus, it is possible to 
estimate the amount of groundnut oil present 
provided a second adulterant is absent. It 
has been observed that in some cases even an 
addition of 20 per cent, groundnut oil does not 
raise the saponification value sufficiently high 
for the sample to be declared adulterated, but 
the turbidity temperature is, thereby making it 
possible to detect the adulteration. 

It may, therefore, be presumed that for 
mustard oil a turbidity temperature of over 
24° C. associated with a high saponification 
value, a low iodine number and a low refrac- 
tive index gives sufficient evidence of the pre- 
sence of groundnut oil. 

The detailed work will be published else- 
where. 

Public Health Laboratory, S. N. Mitra. 

Govt, of West Bengal, 

March 27, 1951. 


1. Evers Nortnnn, Aiialysl, 1937, 62, 90. 


TUBERCULOSTATIC PROPERTIES OF 
SOME ANTIMALARIAL COMPOUNDS 

When our studies of the antibacterial action^ 
of the quinoline-substituted guanides (sy'nthe- 
sised as possible antimalarials) were extended to 
include Myco. tuberculosis, it was observed that 
a number of these compounds showed tuber- 
culostatic properties.- Administration of qui- 
nine in incipient cases of tuberculosis has also 
been known to give temporary clinical 
remissions.*^ Hence the following study was 
undertaken to elucidate whether this effect is 
due to a definite bacteriostatic action of the 
drugs on Myco. tuberculosis or merely a phy- 
siological, non-specific antipyretic action. 
Quinine and some of the other widely used 
antimalarials were subjected for their tuber- 
culostatic property and para-aminosalicylic 
acid, a well-known anti-tubercular compound 
was included for a comparative study. 

The simple synthetic medium as defined by 
Youmans-^ was chosen for the m vitro test. The 
H.,r Rv strain of Myco. tuberculosis var. honimis 
obtained from the National Collection of Type 
Cultures, England, was the test organism. 

Table I summarises the tuberculostatic action 
of the antimalarials: at the end of 2 weeks. 

A study of the above table indicates that up 
to 14 days, all the compounds except paludrine 
show complete inhibitory activity at 10 y/c.c. 
level while a faint growth is visible wilh^ palu- 
drine at this concentration, 
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Table I 


Tuberculostatic properties of some antimalao'ial compounds (2 weeks incubation) 


No. 

Compound 

Proprietary name 

Drug 

concentration 

Mg./c.c. 


1000 100 

10 

5 

1 

0 

1 

6-Metho.vy-a-(5-vinyl-2-quinuclidyr;- 
4-quinoUne methanol (di-hydrochlorlde) 

Quinine dihydro- 
chloride 

- 

- 

1 + 

1 + 

2U 

0 

Ni-/^-chlorophenyl N --isopropyl diguanide 

Paludrine 

- 

± 

1 + 

2-h 

2-f 

3 

7-Chloro-4-(4-diethyl-amin o-l-methylaminoV 
quinoline (diphosphate) [rz] 

Chi oroq nine 

— — 

— 

1 + 

1 + 

2-f- 

4 

4 (3 d i e 1 1i y 1 a m i n 0 - m e th y 1 • 4-h y dr 0 X y an all n o ) - 
7-chloroquinoline [rz] 

Camaquin 

“ — 

— 

1-f 

1 + 

2 + 

5 

Przr<?-araiuo-saU>-ylic add M 

Pa ram is an 

- 

- 

— 

- 

2+- 


- Complete inhibition; +. faint growth; 1+ and 2-h various grades of growth; \a] Compounds kindly 
supplied by Dr. R. K. Anderson of Rockefeller Foundation, bangalore ; [/j] Generous supply of Herts 


Pharmaceuticals, England. 

Observation of the amount of growth was 
continued at weekly intervals and Table 11 
shows the degree of inhibition at the end of 
6 weeks. 

Table II 

Tuberculostatic action of antimalarial 
compounds 


(6 weeks 

incubation) 



Absolute 

Critical 

Compound 

concentration 

concentration 


^g./c.c. 

fxgjc.c. 

Q uini n e d i hy d roch I o vide 

100 

10 

Paludrine 

100 

10 

Chloroquin 

1000 

10 

Camaquin 

1000 

10 

P.A.S. 

5 

1 


Absolute concentration was taken to be the 
lowest concentration giving complete inhiibi- 
tion, while critical concentration was consider- 
ed to be the lowest concentration ^g/c.c. giving 
more than 50 per cent, inhibition. Table II 
shows that even at the end of 6 weeks, all the 
compoimds still maintain more than 50 per cent, 
inhibitory activity at lOug/c.c.; complete inhi- 
bition is exhibited by quinine and paludrine at 
100 /u-g/c.c.; by chloroquin and camaquin at 
1,000 Atg/c.c.; while P.A.S. suppresses growth at 
5 Ag/c.c. 

The inhibitory action of all these antimala- 
rials was observed to be entirely lost at the 
end of 12 weeks when the growths in the con- 
trol as well as in the media containing the 


drugs were found to be almost equal; P.A.S. 
still maintained its suppressive activity. 

In a similar in vitro experiment, Martin*"* has 
demonstrated that Mepacrine, another anti- 
malarial, inhibits thie growth of tubercle bacilli 
in a 1/1000 dilution. Hoggarth and Martin^* 
have also observed that anilino pyrimidine, a 
chemical type from w'hich paludrine was sub- 
sequently evolved possesses in vivo activity 
against tubercular infection of mice though of 
a slight degree. 

We thus find that all the antimalarial com- 
pounds tested exhibit definite in vitro tuber- 
culostatic property and one of them has been 
proved to possess slight in vivo activity. It is 
suggested that the slight clinical improvement 
noticed after administration of antimalarials to 
incipient cases of tuberculosis might be due to 
their tuberculostatic action. 

Our thanks are due to Dr. K. P. Menon for 
the helpful suggestions during the course of 
the experiment. 

Pharmacology Laboratories, M. Sirst. 

Indian Institute of Science, N. N. Dk. 

Bangalore 3, 

May 2, 1951. 


1. Sir.si. M, Rama Rao, aiul Di?, Cirrr. Sri.^ 1950, 
19 , 317- 2. Unpublished. 3. Personal commumication 
from Physicians. 4. Youmans, P. G., Proc. Soc. Pxp. 
Piol. , 1944, 57, 122" 5. .9 'Po.viclty cdlI 

Antibiotics^ 1948. 0. Hoggarth and Martin, /bid. 
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INTER-IONIC RELATIONSHIPS IN 
PLANTS AND THEIR SEEDS 

It has been shown by Subbiah (1946) and 
Desai and Subbiah (1951) that the ratio of 
cations to nitrogen (as nitrate ion) is approxi- 
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the ratio of cations to anions in all the seeds 
is practically constant. Further work having a 
bearing on the above will be reported sepa- 
rately in detail. 

The aiitlior wishes to thank Dr. S. P. Ray- 
chaudhuri, Di*. S. V. Desai and Mr. M. A. Idnani 


Table I 


Catiou. and anion contents in ni.c. per 100 gm. of seed 


Individual cation content Individual anion d'otai contents of 

Cation /union 

-- ratio 

K+ Ca++ Mg++ i\a+ NO 3 - ILr 0 .rb 04 = Cations Anions 







CE 

REALS 





Wheat (Forbes, 1913)* 

13 

3 

11 

1 

118 

17 

12 

28 

147 

0-19 

Wheat (Cooper, 1948) 

10 

0 

12 

5 

123 

14 

10 

29 

147 

0*20 

Corn (Forbes, 1913) 

9 

1 

9 

2 

99 

8 

10 

21 

117 

0-18 

Corn (Cooper, 194Sj 

14 

i 

9 

t 

124 

12 

5 

24 

141 

0-17 

Oats (Forbes, 1913; 

11 

4 

10 

7 

121 

13 

12 

32 

14G 

0*22 






LEGUMES 





Soya] jean (Forbes, 1913) 

49 

11 

18 

15 

450 

19 

13 

93 

482 

0*19 

Navybean (Forbes , 1913) .. 

29 

10 

15 

3 

254 

12 

12 

57 

278 

0*20 

Cowpeas (Forbes, 1913) 

36 

5 

17 

7 

253 

15 

16 

05 

284 

0*22 





MISCELLANEOUS 

c:rops 




Mustard (Piesse, dal., 1880) • 

21 

21 

23 

t 

319 

24 

9 

05 

352 

0-19 

Cotton (Cooper, 1948) 

29 

4 

30 

1 

288 

22 

:15 

64 

345 

0-19 

Tobacco (Paris, 1920) 

23 

13 

28 

4 

250 

12 

t 

68 

262 

0*25:1: 


* Refers to the source, t hess than 0*5 in.e. per 100 gm. of seed, t Chloride may not be negligible in this ccse. 


Seeds 


mately constant for each species of plants and 
this ratio appeared to vary with the pH of the 
sap for different species. Working on similar 
lines, Bear (1950) showed that the overall 
cation-anion relationship in the whole plant can 
be expressed by the following equation at any 
given pH value: 


K + Ca + Mg + Na 
N + P -fS'+Cl+Si 


= Constant. 


Bear (Zoc. cit.) explained this from the elec- 
trostatic balance of ions between the inside of 
the plant and the nutrient substrate. It follows 
from this that in seeds which are the starting 
point in the plant growth, the cation-anion ratio 
sliould also be constant. To examine this, the 
data comprising the best available in literature 
on the composition of different seeds is pre- 
sented in the following table. In determining 
the equivalent weight of nitrogen, phosphorus 
and sulphur, they were calculated as NOT, 
H 0 PO 4 and SO- which are the most commonly 
absorbed forms. Chloride and silicate are not 
included here, as they usually occur in negli- 
gible proportion. 

Considering the diverseness of the sources 
and the varying methods of analysis employed, 


for their interest and encouragement in tiio 
preparation of this note. 

B. V. Subbiah. 

Div. of Soil Science & Agril. Chemistry, 

Indian Agricultural Research Institute, 

New Delhi, 

March 15, 1951. 


1. Benr, F. K„ .Icnm.my Jour., 1950, 42, No. 4, 17G-7S. 
(C. A. 44:8035). 2. Coopur, H. ScL Soc., 

Amcr, Proc., 19tl8, 13, 323-34. 3. Desai, S. V. and 

Subbiah, B. V., Proc. hiJ Acad. Sci, 1951,34, No. 1 (In 
press). 4, Forbes, E. B., cv Ohio Ayri. Pxpt. Si a. 
Bull.., 1913, No. 255. 5. Paris, G., Eitel in Amcr. Expt. 
Sta. Record, 1920, 44, 201. (C. A. 15: 2897). G. Piesse, 

C. H,, et a/., Ana/yA, 1880, 5, IGl. 7. Subljiah, B. V., 
A/.Sc» ThcAs to Bombay UniversUy, 194G. 


CRITICAL EVIDENCE FOR MITOSIS 
IN YEASTS 

A NEW yeast mutant having an unequal pair 
of chromosomes was isolated in this laboratory 
in 1945.1 This top yeast is relatively autotro- 
phic,- has lost its power to ferment sugars,-" 
and excretes considerable amounts of ribo- 
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flavin.^ Owing to tlie above characteristics, 
the strain has been under observation for the 
past six years.'"’ 

Critical evidence for the identification of 
chromosomes is a demonstration of an 
anaphase in Feulgen preparations. When 
there is only a single pair of chromosomes 
havhig an identical shape it is easy to de- 
monstrate that each splits into two daughter 
halves hut difficidt to prove that only one 
daughter chromosome from each member of the 
original pair passes on to the hud. The in- 
equality of the chromosome pair in tb.e top 
yeast makes it ideally suited for a demonstra- 
tion that each of the chromosomes divides into 
a pair of chromatids and that the bud and the 
mother cell get always an unequal pair. 

The photomicrograph is of a field from a 
smear fixed for 20 minutes in osmic vapour, 
hydrolysed for 6 minutes and stained with 
Feulgen’s leuco-basic-fuchsin. At P is a cell 
at prophase. The nucleus appears as a clear 



unstained area in the centre of which is a 
chromatin mass. The inequality of the chro- 
mosomes is seen in the cell at metaphase (M). 
The anaphase is characteristic (A, Photo; Fig.). 



P. Prophasc ; M.. Metapha.se ; A. Anaphase; T, 

Telophase. I'he length of the cell showing an anaphase 
s 4*8 u. 
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The daughter chromosomes form two unequal 
pairs. The bud of the above cell appears to 
have reached a considerable size (Fig.). One 
pair of the daughter chromosomes would pass 
on to the bud (T, Photo) and thus the chromo- 
some complement shows a fixity as regards 
their size. For the past six years (cf. illustra- 
tions of Subramaniam and Ranganathan^ ) the 
strain has retained its original chromosome 
constitution. It is this appearance of fixity and 
stability of the chromosomes that has been con- 
sidered to be marvellous.^ “Indeed it was this 
picture of precision and unity in the mitotic 
process whdch led Roux and Weismann to the 
conception of the chromosome theory of in- 
heritance” (p. 634). The demonstration of an 
anaphase in Feulgen preparations should dis- 
prove Lindegren and Rafalko’s" claim that these 
may be centrioles and that of Winge and 
Roberts-'^ that the chromosomes are too small 
to be counted. 

(Miss) Saraswathy Royan, 

M. K. Subramaniam. 
Cytogenetics Laboratory, 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore 3, 

A^oril 5, 1951. 


1. Suhramaiuam, M. Iv., and Ranganathan, B., Natan 
1946, 157, 49. 2. Prema Bai, M., Cu^’r. bV/., 1947, 16, 
316T7. 3. Mitra, k. K., Proc Ind. Sci, Ow;'., Poona^ 

1950. 4. — , y. b<7. and Ind. Pcs., 1949, 8B, 236. 5. 

Ranganathan, B. and Subramaniam, M. K. , /hid,, 1950, 
9B, 4-11. 6. McClung, C. h., In General Cytoloi^y. Ed. 
F. V. Ciow'dry, 1925, 634. 7. 1/indegren, C. C. and 

Rafalko, M, M., Px/l Cell. AW., 1950, 1, 169-87. 8. 
Winge, O., and Roberts, C., R. l^ab. Cari.d^'rg, Ser. 
//iy.doi„ 1950, 25, 3C-80. 


A NOTE ON THE EMBRYOLOGY OF 
DIOSCOREA OPPOSITIFOLIA L. 

Dioscorea oppositifoUa L. is a member of the 
Dioscoreaceae, and the literature on the em- 
bryology of thds family has been reviewed by 
Schnarf.- The young anther is made up of 
three wall layers external to the tapetum. The 
tapetal cells are binucleate and are of the 
glandular type. The endothecium develops 
fibrillar thickenings. Separation of microspores 
takes place by cell plate formation and the 
microsepores are arranged in an isobilateral 
manner. Occasionally they exhibit a tetra- 
hedral arrangement. The pollen grain at the 
time of shedding is oval in outline with a pro- 
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minent tube nucleus and a lenticular generative 
cell. 

The ovary is inferior, trilocular, with a single 
anatropous crassinucellate bitegmic ovule in 
each locule attached on the axile placenta. At 
the chalazal region of the ovule a hypostase- 
like tissue is present consisting of compactly 
arranged cells with dense cell contents and 
prominent nuclei. The archesporium is diffe- 
rentiated in the yoimg nucellar primordium. It 
divides transversely producing the primary 
parietal cell and the megaspore mother cell. 
Megasporogenesis proceeds normally and the 
development of the embryo-sac follows the 
Polygonum type.’- The mature embryo sac is 
oval in outline (Fig. 1). The synergids are 




hooked and the egg is pearshaped. As in 
Dioscorea villosay' one of the synergids persist 
during the early stages of embryo development. 
The polars fuse in the centre of the embryo sac. 
The antipodals are organised as cells and de- 
generate soon after fertilisation. 

After fertilisation the antipodal end of the 
embryo sac elongates and finally reaches the 
hypostase-like tissue (Fig. 2). Into this portion 
the free endosperm nuclei migrate. At a later 
stage the free nuclear endosperm becomes 
cellular. 

The first division of the fertilised egg is 
usually transverse, rarely oblique, resulting in 
a two-celled embryo. In D. villosa the ferti- 
lised egg divides usually in an oblique manner 
and sometimes either vertically or transversely". 
A vertical wall is then laid down in both these 
cells. Succeeding divisions are irregular and by 
further development the adult embryo is pro- 


duced. The mature embryo is elongated with, 
a terminal cotyledon and a lateral stem tip. 

The seed is winged, with a four-layered testa 
and a tegmen made up of two layers. The cells 
of the innermost layer of the testa develop 
characteristic lignihed thickenings on their 
basal and tangential walls. 

My sincere thanks are due to Prof. L. N. Rao 
and Dr. K. Subramanyam for helpful sugges- 
tions. 

Dept, of Botany, A. Nagaraja Rao. 

Central College, 

Bangalore, 

May 9, 1951. 


1. Maheshwari, P., />W. 194S, 14 , 1-56. 2. 

Schnarf, K., P'ergu'ichentf: Jitnbryologic dcr Angiospcrnicn^ 
Berlin, 1931. 3. Smith, P. M., BuH, Torrey Bot, CL, 

1916, 43 , 545-58. 


FEMALE PUPA OF DINOTHRIPS 
SUMATRENSIS BAGNALL 

Description : General colour of the body, 
brownish yellow; eyes dark. Antennae eight 
jointed, setaceous, straight in front of head and 
bent caudad at the second joint. Joints 3-6 of 
the same length, narrow at base and broad to- 
wards the apex. Sense cones prominent in 
segments 3-6. 

Head as long as broad and round above the 
eyes with cheeks almost parallel. Eyes black 
and occupying more than one-thirds the length 
of the head. Ocelli fairly clear arranged in a 
triangle. Interocular space larger than the 
width of. an eye. Postocular spine very pro- 
minent and more than half the length of the 
head. Two small spines below and opposite to 
the inner margin of each eye. Below the 
latter, in a level with the postocular spine, are 
two smaller spines. Marginal spines absent. 
Mouth cone narrow and bluntly pointed. 



Female I'uj'a of 1 )iii«',tbrips Siimatreuiris lla^nall. 
Prothorax almost as long as head and slightly 
shorter than the pterothorax. Prothoracic 
spines long and pointed, anterolateral, mid- 


164 Le iters to ike Editor [sciencT 


lateral and posterolateral ones being present. The 
midlateral spine is the longest oi the three. Ptero- 
thorax as long as wide and longer than head 
and thorax put together. Spines lacking. 

Legs well differentiated, the forelegs being 
prominent. Forefemora stout, with two spines 
one on each border. Tibia ciu'ved at base and 
fringed at the margin. Tarsus with a prominent 
curved tooth. Mid and hind legs eciuai, with 
tibia distinctly fringed. Prominent spines 
lacking. 

Abdomen longer than the head and tlic 
thorax put together being broadest at base and 
gradually narrowing to the posterior extremity. 
A pair of small lateral spines present one on 
each side, on each segment, those on segments 
3-7 being distinct. Tube long with a few small 
hairs at the extremity. Wing pads equal, reach- 
ing upto the third abdominal segment. 

Measurements; Total length; 4*3 mm.; 
Length of Antennce (in the bent position) 
•812 mm.; Width of eye 7 r; Interocular space 
Postocular spine 15 Length of head 
•391 mm.; Width across eyes -391 mm.; Length 
of prothorax -406 mm.; Width of prothorax 
•768 mm.; Length of pterothorax *914 mm.; 
Width of pterothorax -87 mm.; Length of abdo- 
men 2-61 mm.; Length of tube *768 mm.; Length 
of wing pads 1-08 mm. 

Loyola College, T, N, Ananthakrishnajn. 
Madras, 

December 20, 1950. 

EXTENSION OF GEOGRAPHIC RANGE 
OF PSILORHYNCHUS BALITORA 
(HAMILTON) 

Psilorhynchus balitora is recorded from Uttar 
Pradesh for the first time and is an extensioji 
in the known range of the species as defined 
earlier by Dayi and Hora.2 On June 15, 1949, 
two specimens were found among a collection 
made from Gomti River, Lucknow, U.P., in asso- 
ciation with Nemachilus zonatus. At first their 
detection had escaped notice but the absence of 
barbels made their separation from the collec- 
tion easy at the time of detailed examination 
and a search was started for more specimens. 
On February 27, 1950, eleven specimens were 
again captured from the same locality. Six 
were kept in an aquarium to study their feed- 
ing and spawning habits but they did not take 
well to aquarium conditions and all the speci- 
mens died within two days. On June 24, 1950, 
further 75 specimens were collected at another 
place, Pipraghat, Lucknow. The specimens are 
preserved in the Department of Fisheries col- 
lection of fishes. Dr. Hora during a discussion 


in the meetings of the Zoological Section of the 
Indian Science Congress held at Bangalore re- 
ported that (just when he was leaving for 
Bangalore) he had received a very young spe- 
cimen of Psilorhynchus balitora collected from 
Delhi. If more specimens are captured from 
this locality, a further record of westward ex- 
tension. of the range of Psilorhynchus balitora 
will be established. 

Psilorhynchus balitora is generally found on 
sandy bottoms iti clear rapid running streams 
and at the place of capture of the specimens 
under report water flows with force as a result 
of setting a weir although no bouldersi or rocks 
exist at these places. The fish were caught by 
an ordinary scoop net. The standard size of 
mature individuals varied from IV 2 " to 2". Our 
biggest specimen was 2". It is likely Psilor- 
hynchus balitora has established at the places 
of capture as smaller specimens of 1" were 
captured. The specimens were invariably found 
in association with Nemachilus zonatus. The 
collected specimens resemble closely to the 
published hgui’e by Day (op. cit., Fig. No. 86) 
except slight variations in colouration. The 
general colour of the hshi is palish white with 
7 or 8 faint black blotches on the mid-dorsal line 
a.;d about the same number of irregular smaller 
blotches along the lateral line. The caudal fin 
does not have 3 transverse bars as described 
by Day but has only two black streaks one 
corresponding to each lobe of the fm. The head 
is somewhat depressed and mouth is markedly 
inferior, D 10; A 7 (2/5); V 9 (2/7); P 17(5-7/ 
10-12); head S-Sfj of total length; scales above 
lateral line 3. An examination of gut showed 
sand in large quantities and pieces of algae 
which were identified as Ulothrix, liovmidinm, 
Nitzschia, and Gomphonema. A detailed paper 
dealing with the ecology of this interesting fish 
will be contributed later on. 

Fisheries Department, B. S. Kaushiva. 

Uttar Pradesh, 

Lucknow, 

January 5, 1951. 

I. Day, /"h.’/r/j. of /ir.tis’i fuiia, fos'hos, ISS9, 1, 24,4. 
2. Hora, AVr. fnd. J/.v:., I02o, .|.a7. 

DYNAMICS OF EYE-STRIPE 
COMPOSITION, BIOMETRICAL RATIOS 
AND certain other CFIARACTERS 
DURING PHASE TRANSFORMATION IN 
THE DESERT LOCUST 
The dynamics of phase-transformation in the 
first two years of a new or 9th recorded swarm- 
ing cycle of desert locust, Schistocerca gregaria 
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(Forsk.), which commenced in 1949, have been 
studied with respect to variation in the eye- 
stripe composition, sex-ratios, and biometrical 
ratios of the size of the body-parts, etc. The 
populations studied are: (i) the incipiently 
swarming first year’s population (about 20,000 
per sq. mile) at Kakko in Bikaner District in 
the Rajputana Desert, in July 1949; and (ii) the 
second year’s swarming population at Ajmer, 
Rajputana, in June 1950. These two popula- 
tions are compared to the typically gregaria and 
typically solitaria populations studied earlier by 
Roonwal^ (1949) and Roonwal and Nag"' (1950). 
The more important results are briefly given 
below. 

The first year’s or 1949 Kakko population was 
intermediate between the phases solitaria and 
gregaria. but closer to the former. The eye- 
stripe composition was 94 per cent. 6-eye- 
striped, 5*6 per cdxit. 7-striped and with one 
example of a 5 -striped individual. This con- 
trasts with 100 per cent. 6-eye-striped indivi- 
duals in typical swarms, as shown by Roonwal- 
(1945). For particulars regarding variation in 
the eye-stripes, see Roonwalh'*^ (1936, 1947). 
The 6 ^ : 9 sex-ratio was not significantly diffe- 
rent from 50 : 50, which is a phase gregaria 
characteristic. 

The second year’s or 1950 Ajmer population, 
though in some respects intermediate, was very 
close to typical gregaria. 

The body-characters studied were the follow- 
ing: Length of elytron (E), width of elytron 
(W), length of hind-femur (F), maximum 
width of head in genal region (C), length of 
pronotum at the keel (P), and the ratios E/F, 
F/C, P/C and E/W. It has been found that 
of all these characters, the head-width (C) is 
the most phlase-sensitive (vide also mfra), and 
the same applies to the ratios associated with 
head-width, namely, E/C, F/C and P/C. Dirsh‘» 
has also recentl 3 ^ reported on the sensitiveness 
of the ratio F/C. However, while he has rightly 
taken sex variation into consideration, he does 
not appear to have taken into account the very 
real eye-stripe variations, so that his conclu- 
sions are possibly statistically vitiated to that 
extent. 

The use of discriminant functions of more than 
one biometric character as regards thle size of 
the body-parts was critically studied from the 
statistical point of view. Taking individual 
characters, C was found to be the most discri- 
minant of all the four characters, namely, 
E, F, C and P, for both males and females. If 
more than one character is used for discrimi- 
nating between the phases, C and P were found 
to be the best set of characters for. males, and 


C, F and P the best set of characters for females. 
The ratios E/C, F/C and P/C discriminate better 
than E/F probably due to the fact that C is the 
most discriminant single character. 

In 1945, Roonwal- tentatively put forward 
three hypotheses for the prediction of swarm- 
ing of the desert locust. These hypotheses have 
now been re-examined and their soundness has 
been statistically established. • : 

Full results of this investigation will be pub- 
lished elsewhere. 

S. D. Misra. 

K. R. Nair. 

M. L. Roonwal, 
Branches of Forest Entomology 
and Statistics, 

Forest Research Institute, 

Dehra Dun, 

March 17, 1951. 


1. Roonwal, M. L., C//rr. St./., Banoalore, 193G, 
5,24. 2. Ihdl.cnt. A’.'.r., London, 1945, 35, .101-93. 
3. — . Proc. R. Soc. L-m.f. London, 1947, 134B , 
245-72, 3 pis. 4, — , AVi.*. Jndicrn Calcutta, 19^9, 

45, 149-G5. 5. — and Nag, M. K., /W., 1950, 47, 13-23; 

also in Pivr. %lth fnd/an Sci. Ccn^r. ( Poona), 1950, Pt. 3, 
Abstracts, g. 249. G. Dirsh, V. M., Nahtro, London, 1951, 
167, 281. 


FOOD PLANTS OF THE DESERT 
LOCUST 

Husain and Mathur (1946) gave three lists of 
plants, not eaten at all, eaten with great re- 
luctance and eaten readily by the desert locust, 
Schistocerca gregaria Forsk. The first-men- 
tioned list includes onion (Allium cepa) and 
7ieeni (Melia azadirachta) plants and obser- 
vations of two other v/orkers, Roonwal and 
Bhatia, respectively, are quoted as indicating 
that neem leaves are ‘absolutely avoided’ by 
the desert locust. This has also been the gene- 
ral belief of entomologists, myself included. 
In July 1950, however, a swarm of desert 
locusts settled on some neem and other trees in 
Kanpur city and the locusts nibbled at the 
7ieem leaves, though the entire leaves were not 
eaten. A similar observation was made earlier 
in June in a village about 50 miles south of 
Kanpur city. During February 1951, reports 
were received of damage by locusts to a num- 
ber of crops, v/hich included onion, in Almora 
district. Soon after these reports were per- 
sonally verified by an officer of the Plant 
Protection Service, U.P., when onion crops were 
found to have had their leaves eaten away by 
the locusts. 

It would appear, therefore, that the adults of 
the desert locust are not averse to feeding 
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either on the leaves of neem or on those of 
onion, though it is possible that they may not 
do so with avidity- It is noteworthy, however, 
that, wherever the neem and onion leaves were 
eaten, there were also various other plants 
present to serve as food for the locusts. 

Section of the Entomologist K. E. Lal. 

to Government, 

Uttar Pradesh, 

Kanpur, 

March 29, 1951. 


1 Husain, M. Afziil and Mathur, C. It. Iiuiic.it J, Ent., 
19JG; 8, (2), 141. 


A NEW ACCESSORY STRUCTURE TO 
THE OVIPOSITOR TO AID OVIPOSI- 
TION AND BORING IN A PARASITIC 
SCELIONID {KYMENOPTERA 
PROCTOTRYPOIDEA) 

While studying the morphology of the oviposi- 
tor of a Scelionid egg-parasite — Scelio oviphagce 
sp. nov., parasitic on Hieroglyphics nigroreple- 
tus Bol. eggs collected from Ajmer, a peculiar 
structure, so far undescribed, was noticed in 
association with the ovipositor, the structure 
axid probable function of whiicb are as follows: 
The adult female, in certain members of this 
family, bores through the hard earthen covci' • 
ing of the egg-pods of various Acridiids. 

In continuation of the inner valve of th.- 
ovipositor an ancillary supporting double-walied 
structure (Fig. 1) was traceable right up to the 
1st (morphologically III) segment of the abdo- 
men. This composite tube in a slide-mounting 
is indistinguishably continuous with the inner 
plate of the ovipositor beyond the 7th abdo- 
minal segment anteriorly. In the 2nd (morpho- 
logically IV) segment, somewhiat anteriorly, a 
pair of thin valvular structures was traced 
along this tube while near about the IV seg- 
ment (morphologically VI), the tube appeared 
to be slightly wider and pouted with crenula- 
tions (th.) or fine denticles on each side. 

As to thle function of this organ, it is likely 
that this is a special structure acting either like 
a pneumatic drill or at least as a strengthening 
or supporting structure to the ovipositor as a 
whole. The paired valves (vlv.) of the inner 
tube allowing, in case of high pressure, the 
excess air or coelomic fluid to pass thirough the 
thin channel to the small anteriormost chamber 
in continuation with the tube. The crenulations 
on the tube near about the middle (anterior 
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edge of the 4th segment) as also the slight 
widening respectively prevents friction, streng- 
thens and provides flexibility to the loxig tube 
during the process of boring. 



No segmentation is, however, visible on the 
tube and it appears to be a continuous one. 
Ontogenetically, the tube might have been 
formed by the segmental processes of the ab- 
dominal sternites which have got detached 
entirely from the original sternites during the 
post-embryonic developments thus forming a 
tubular structure. As to their chitinous origin 
there appears to be no doubt, since the entire 
abdomen was well macerated in cold caustic 
for about three days. 

Division of Entomology, S. Mukerji. 

Indian Agricultural Research Institute, 

New Delhi, 

May 2, 1951. 


1. Sroclgrass, R. F., T/u^ of 

1935, pp. 616-20. 
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REVIEWS 


Molecular Spectra and Molecular Structure — 
I. Spectra o£ Diatomic Molecules. By 
G. Herzberg. Second Edition. (Van Nos- 
trand), 1950. Fp. XV -h 658. Price $9-75. 

The first edition of this book has been out 
of print for some time and the arrival of thn 
new edition will be welcomed by students and 
workers on molecular spectra. Although the 
book has been completely revised and brought 
up to date, its general plan has remained sub- 
stantially unchanged. It starts with a brief 
resume of atomic structure and the observed 
facts in molecular spectra. Then follow a 
chapter on the interpretation of the infra-red 
and Raman spectra based on the rotation and 
vibration of the molecules and two chapters on 
electronic states and electric transitioris. 
Applications to other fields of physics, chemis- 
try and astrophysics are contained in the last 
chapter. Other topics, such as electron con- 
figuration,' term manifolds, valence, continuous 
spectra, predissociation, etc., are also discussed 
in good detail. 

While, of course, most of the material is not 
original, Prof. Herzberg has done a great ser- 
vice by compiling all the diverse information 
available in a single volume, in which they are 
presented in a fine analytical manner. Eighty 
pages at th.e end of the book are devoted to a 
table of • “Vibrational and Rotational Constants 
for the Electronic States of all Known Diato- 
mic Molecules”, the only table of its kind 
available at present. A bibliography of 1574 
entries gives complete reference to published 
work on the subject up to 1949. It can be con- 
fidently stated that the book will be found in- 
dispensable by every worker in molecular 
spectra. 

Scientific Russian: A Text-Book for Classes 
and Self-Study. By James W. Perry. (Xnter- 
science Publishers, Inc., New York), 1950. 
Price $ 7*50. 

The book serves a threefold purpose. It is 
a comprehensive text-book in the classroom, an 
excellent guide for self-study, and a highly in- 
formative work for reference which is furnished 
with an index (pp. 799-816) giving a complete 
list of all the grammatical items discussed in 
the previous lessons. The ’ Russian-English and 
the Englisb-Russian vocabularies list all the 
words found in the reading exercises. Hardly 


any aspect of Russian syntax and idiom with 
which the reader of Russian scientific literature 
must be acquainted, is missing. 

From the very beginning, the book under re- 
view uses only the vocabulary which is essen- 
tial for reading scientific texts, leaving aside the 
phraseology of the everyday language. The 
book is divided into forty lessons whichi include 
reading- and translation-exercises. But more 
space has been allotted to the reading-exercises 
which cover two and a half pages in some of 
the advanced lessons and form coherent discus- 
sions of topics such as “The States of Matter”, 
“Atomic Energy”, “Sources of Light”, “Vita- 
mins”, “Radioactivity”, “Sodium”, “Radar”, etc. 
Throughout the book, the Russian words are 
prhited with their accent, which is a great help 
for the beginner to pronounce correctly, as some 
of the Russian vowels have quite different sound 
values according to wdiether a syllable is 
stressed or not. 

The author has the gift of discussing all 
points in a simple and lucid language, avoiding 
the jargon of the philologist. The get-up of the 
book is most attractive. The arrangement of the 
print adds considerably to the clearness of the 
presentation of the subject-matter. From the 
aesthetic point of view the book is highly invit- 
ing. The book should find a place in the library 
of all universities and institutes where Russian 
is taught, and especially where Russian scienti- 
fic literature is studied. 

W. Graefe. 

Fats and Oils: Soyabean and Soyabean Pre- 
ducts, Vol. I. Edited by Klare S. Markley 
(Jnterscience Publishers, Inc., New Yoi'k), 
1950. Pp. xvi -)- 540 and 128 Figs. 

This book is in itself an instance of the popu- 
larity of soyabeans in America. Almost all the 
important aspects governing the agricultural 
production of soyabeans have been dealt with 
here in a thorough and clear manner. Also, 
valuable information concerning world produc- 
tion and trade aspects of soyabean is given, 
together with a detailed account of the chemical 
and physical composition and chemical chj'arac- 
teristics of soyabean oil. 

The comprehensive treatment on the proteins 
and other nitrogenous constituents of soyabean, 
with particular reference to the isolation of 
proteins, chemical and physical properties of 
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soyaproteins and partial and complete hydroly- 
sis of the proteins would be found to be ex- 
tremely useful by the research workers in this 
field of study. The chapter on ‘Nutritive factors 
in soyabean products' gives a very clear and 
complete picture of this very important aspect. 
Most of the outstanding work carried out on 
this problem has been well discussed. 

Haxidling and farm storage are also import- 
ant aspects and these have been dealt with in 
detail. The biological processes in stored soya- 
beans are discussed from the standpoint of the 
conditions of storage as affecting germination 
and composition of the seed. A complete account 
of the various methods employed for the me- 
chanical processing of soyabeans is given with 
sketches of the different machines employed. 
The reader thus gets a complete story of the 
soyabean straight from the growing to the final 
processing stage. 

It may not perhaps be out of place to men- 
tion here the verdict pronounced by the Soya- 
bean Sub-Committee of the Nutrition Advisory 
Committee that thei-e was nothing in soyabean 
to demand any encouragement for the produc- 
tion of soyabean on a large scale. The experi- 
mental observations cited in this book on the 
other hand would indicate that soyabeans are 
rather outstanding nutritionally, among the 
legume seeds of the U.S.A. 

The book has an excellent get-up and should 
find a place in every library. 

S. S. D. 

The Manufacture of Intermediates and Dyes, 

An Introduction to Works Practice, By 

G. H. Frank. (Constable & Co., Ltd., Lon- 
don), 1950. Price 15 sh. 

The author has “long and wide experience 
in the manufacture of intermediates and dyes”, 
and the book is written with the object of 
showing how these are made and w'hy certain 
methods and materials are used in practice. 
The first aim has been partly fulfilled, but not 
the second. It is true, as the introduction states, 
that there is need for a modern treatment of 
the important subject of the manufacture of 
intermediates and dyes, but this book certainly 
does not meet it. The technology of dyes, like 
the technology of other chemical products, has 
to be based on sound chemistry and sound che- 
mical engineering, and a series of recipes for 
works processes, assuming their authenticity, 
do not constitute a suitable text-book for stu- 
dents in colleges and universities. As a guide 
to knowledge of the latest methods actually 
employed in the dyestuff industry, a serious de- 
fect is the complete omission of the information 


on I.G. processes which are now available in 
numerous BIOS and FIAT reports, microfilms 
and documents. There is not even a reference 
to this vast literature. 

The choice of intermediates and dyes and 
their classification are difficult to understand. 
Part II entitled “Benzene Series” includes sul- 
phur dyes, and Part IH “Naphthalene Series” 
includes azo dyes; these two classes of dyes are 
not restricted respectively to benzene and 
naphthalene intermediates. Diazotization and 
coupling are dealt with very inadequately, and 
this is also true of several groups of dyes, such 
as the anthraquinonoid vat dyes which are dis- 
posed off in five pages; azines, oxazines, thia- 
zines (e.p., Methylene Blue), diphenylmethanes, 
triphenylmethanes, thioindigoids and Indigosols 
are not even mentioned. Many obsolete names 
are used, and quite a few formulae are incorrect. 
Thus Naphthol AS-G and Naphthol AS-RL are 
bracketed together, and assigned the structui'e 
“Di acetoacetic toluide of y?-hydroxynaphthoic 
acid”. An accurate list of Fast Bases could 
have been obtained from Saunders’ “Aromatic 
Diazo-Compounds”, to w'hdch incidentally no re- 
ference is made. 

The second and third chapters dealing with 
materials used in the construction of plant and 
■with hazards of the industry are useful; but on 
the whole this book is very disappointing and 
does poor justice to an important subject. The 
book is well printed and the diagrams, mainly 
supplied by Simon-Carves, Ltd., are excellent. 

K. V. 

Distillation (Technique o£ Organic Chemistry, 

Vol. IV). By A. and E. Rose, F. E. Williams, 

A. S. Glasebrook, C. S. Carlson, J. R. Bowman, 

R. S TipsOxi, J. E. Hecker and E. S. Perry. 

(Interscience Publishers, Ltd., London), 1951. 

Pp. xxvii -h 668. Price $14*00. 

This treatise on distillation is a welcome addi- 
tion to the library of the chemist, physicist and 
the chemical engineer. Since the classical publi- 
cations of Lewis, Young, Hausbrand, McCabe 
and Thiele, many investigators have added to 
our knowledge of the theory and technique of 
distillation and these recent contributions 
scattered in journals like Ind. Eng. Chem. and 
Trans. Am. Inst Chem. Engrs. are brought to- 
gether and presented in easy sequence in this 
volume. 

The theory of batch distillation is discussed 
excellently by A. and E. Rose in Chapter I, 
dealing with vapour-liquid compositioins, which 
contaiiis a mathematical treatment of theoreti- 
cal plates, performance in columns, effects of 
process variables and is illustrated with curves, 
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tables and references. Distillation of liquefied 
gases and low boiling hydrocarbons is described 
by the same authors in another chapter. Labo- 
ratory fractional distillation, apparatus and 
procedure employed are described in Chapter II. 
Extractive and azeotropic distillation to sepa- 
rate close-boiling components, entrainer — use, 
apparatus and industrial applications are treat- 
ed by C. S. Carlson. Chapter V deals with dis- 
tillation under moderate vacuum. The chapter 
by E. S. Perry and J. C. Hecker, discusses the 
technique employed in high vacuum distillation, 
such as 'cold finger stills’, boiling point still, 
centrifugal, pot and falling film molecular stills. 
The vacuum system, free molecular flow, 
ejector and diflusion pumps, gases, cold traps 
and leak detectors are discussed in the second 
half of the chapter. In the last Chapter VII, 
sublimation or direct crystallisation from the 
gas phase, as; being more efficient than distilla- 
tion, is classified as vacuum, ordinary and en- 
trainer sublimation. Vertical and horizontal 
sublimators, as well as fi'actional microsubli- 
mation, useful in analysis of ,di'ugs and in 
pharmacognosy are also discussed in this 
chapter. 

The volume is amply illustrated and provides 
an up-to-date, comprehensive information to 
the student and research worker in the labora- 
tory. For the next edition, it may be suggested 
to include an additional illustrative chapter on 
industrial distillation, equipment and technique 
employed in works practice, which would en- 
hance the usefulness of this excellent pub- 
lication. Y. K. Raghunati-ia Rao. 

Plant Biochemistry. By James Bonner. (Acade- 
mic Press, Inc., New York), 1950. Pp. xvii -|- 

537. Price $6*80. 

A significant outcome of recent advances achiev- 
ed in several branches of biochemistry is know- 
ledge concerning the biochemical kinship of all 
living things. The metabolic processes in micro- 
organisms, plants, animals and man are all 
discernably related. This ubiquitous nature of 
the biochemistry of the living cell has: given a 
new orientation to researches in plant meta- 
bolism. Bonner’s book admirably sums up 
existing knowledge on various aspects of the 
subject. The metabolic pathways in plants that 
have been discussed here remind one of the im- 
portant fact how numerous problems of plant 
biochemistry, hitherto fragmentarily understood, 
have been and could yet be approach'ed by 
close application of the information and the 


techniques that have been developed by those 
working with other organisms. The treatise 
however is concerned not only with the inter- 
mediary metabolic processes which are well 
understood in other groups of organisms, but 
also with matters which peculiarly concern 
plants such as the metabolism of starch and 
of the cell wall, the formation of certain typi- 
cal secondary products and the biochemistry 
of photosynthesis. 

The book is divided into six sections. Part I 
deals with carbohydrates, their nature and 
thieir simple transformations into sugars and 
such complex but metabolically active forms as 
starchi and other reserve polysaccharides. 
Part II is devoted to the cell wall which is 
largely made up of polysaccharides derived more 
or less directly from the simple sugars and to 
a demonstration that cell wall formation con- 
stitutes perhaps the largest single drain on the 
carbohydrate supply of the plant. Part III is 
concerned with the plant acids and with a lucid 
exposition of plant respiration as a whole. In 
Part IV is presented available information on 
the manner in which proteins and other nitro- 
genous constituents of the protoplasm are syn- 
thesised and otherwise metabolised. The general 
group of secondary products— lipids, isoprenoids, 
simple and polyterpenes and the anthocyanins 
and related compounds^ — are considered in 
Part V. The last section (Part VI) gives an 
outline of the biochemistry of hormonal growth 
regulation and of presently known facts con- 
cerning photosynthesis. 

The discussions and interpretations of data 
are throughout authoritative and reflect the 
wide experience which Dr. Bonner has had in 
the field. Although the presentation is linear in 
sequence, it is also suggestive of the cyclical 
pattern of metabolic pathways. Thus, beginning 
with carbohydrates, the book passes on to res- 
piration, proteins, various secondary products 
and finally, tlirough photosynthesis, to carbo- 
hydrates again. One would have looked for 
some account of ion absorption and mineral 
nutrition of plants in a book of this kind as 
these have important biochemical implications. 

There are sections for general reading at the 
end of each chapter togethier with carefully 
chosen specific references for the advanced 
worker. The indexing is good and there are 
few typographical errors. This monograph is 
at once both a text-book for the graduate stu- 
dent and a book of reference to the research 
worker. A, Sresnivasan, 
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SCIENCE NOTES AND NEWS 


Raptakos Medical Research Fellowships 

The Raptakos Medical Research Board will 
consider applications for the award of Fellow- 
ships for research work in recognized institu- 
tions on Medical and allied subjects. The 
awards normally consist of Rs. 3,000 per year 
for a Fellowship and Rs. 750 per year towards 
special equipment or chemicals. 

The applications should be accompanied by 
six copies of a brief statement of the research 
project and the comments of the guide regard- 
ing the suitability of the project and the facili- 
ties existing at the Institution. Fellows 
appointed should have an M.B., B.S., or M.Sc. 
degree or its equivalent or not less than 2 years’ 
experience in research work after B.Sc. The 
awards are made amiually and may be renewed 
on the basis of satisfactory progress. Applica- 
tions for Grants for the year commencing 1st 
January, 1952, should reach the Secretary, 
Raptakos Medical Research Board, C/o Rapta- 
kos, Brett & Co., Ltd., Dr. Annie Besant Road, 
Worli, Bombay-18, before 1st September, 1951. 

Radioactive Standards 

The Joint Commission on Standards, Con- 
stants and Units of Radioactivity, in its meeting 
of July 1950, held at Paris, have agreed to re- 
commend the following definition of the Curie. 
The Curie is a unit of radioactivity defined as 
the quantity of any radioactive nuclide in which 
the number of disintegrations per second is 
3-700 X 1010. 

The following abbreviations have also been 
recommended: c. for curie; me. for milli-curie: 
/^c. for micro-curie; Kc. for kilo-curie. 

Also, thie Commission have agreed that the 
word ‘barn’ for 10--1 cm.2 now in common use 
as a unit of cross-section for nuclear processes 
be accepted as the standard unit. 


foi immunity to temperature, friction and wear. 
The present pilot model machine can rule 14,000 
line gratings in sizes up to six inches in about 
67 hours. 

— (Sky and Telescope, 1951, 10, p. 161) 


Heart Surgery 


At birth, the heart of a “blue baby” is not 
properly developed and the blood does not cir- 
culate fully through the lungs. The supply of 
oxygen is therefore restricted and the blood, 
instead of being a normal red, is overcharged 
with carbon and has a definite bluish tinge. 

In 1945 Drs. Alfred Blalock and Helen B. 
Taussig, of the Johns Hopkins Hospital, Balti- 
more, U.S.A., developed a new surgical* tech- 
nique for dealing with the “blue baby”,- which 
is to-day in increasing use throughout the 
world. 


W.H.O. is helping to extend the use of these 
modern methods by sending groups of specialists 
to demonstrate their technique to the practi- 
tioners of countries previously unable to put 
these advances to practice. 

Medicinal Plants in India 


^ A publication which is likely to be of con- 
siderable interest to the drug industry in India 
has been brought out by the Council of Scienti- 
fic and Industrial Research. Entitled, Distribu- 
tion^ of British Pharmacopoeial Drug Plants and 
Their Substitutes Growing in India, the bulletin 
is a comprehensive comipendium of the medi- 
cinal plants gi’own in the country together with 
the regions where they are found naturally. 
Priced at Rs. ^ 1-4-0 per copy, it is available 
from the Publications Division of the Council 
at 20, Pusa Road, New Delhi. 


erratum 


New Ruling Engines for Gratings 

Dr. Strong of the Office of Naval Research, 
U.S.A., has developed a new design of an 
engine for ruling gratings, in which the 
grating blank is made to reciprocate beneath 
a diamond which- is supported and moved 
>Iowly by two parallel screws, unlike the usual 
lowland type, “Fanned” lines are not pro- 
luced by the new engine, which is designed 








paper. Effect of Certain Hormones on Growth 
and Reproduction of some species of Phytoph- 
ffiora”, read the following description of 
Plate I: „ 

fig. .showing the inhilftorv influence of I-naphthyP 
aretic acid on tha growth of Phvtophf 'hora ancce “ * ” 

le-Basal medium + Yeast e.>ctract, lev, - Basal medium 
+ Yeast extract + 1, '10 000 cone, of the hormone, 'ard 

Ic — Basal medinm only. 
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solid source filament which is projected by an AFLANATIC Condenser on the 
microscope substage condenser. 
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FISH CULTURE IN RICE FIELDS* 


M essrs, hofstede and ardiwinata 

liiave done a great service to the countries 
harassed by food shortage and depending upon 
rice cultivation for their sustenance, by their 
compilation of statistical data on fish culture 
in irrigated rice fields in West Java. They have 
not only assessed the possibilities of various 
methods, but have also given convincing data 
of the practicability of these methods. They 
rightly observe: “Very often the possibilities 
provided by the irrigated rice fields for the 
production of fish are still greatly under- 
estimated, in which connection also the inte- 
rests relating to the local economy and the 
food production are entirely overlooked.” 

There are vast areas in the deltaic regions 
of India where there must be immense possi- 
bilities of producing more fish in rice fields 
and at the same time increasing the yield of 
much needed paddy crop. In this practice, two 
factors are of primary importance: (i) the 
supply of water for the paddy fields, and (ii) the 
effect of fish culture on rice cultivation, which 
is, of course, the primary purpose of these 
fields. 

Fish production in rice fields has been classi- 
fied as follows: 


* Hofstede, A K. and Ardiwinata. R. O., “Compiling 
Statistical Data on Fish Culture in Irrigated Rice Fields 
in West Java,” Landbouw, 1950, 12, p. 469-94. 


1. Catch on Irrigated Rice Fields.— This re- 
presents a wild ci’op estimated at 3 kg. per 
hectare in a six months period. Even at this 
low production figure, 2 million hectares of 
rice fields in Java would yield 6,000 tons of 
fish per annum. 

2. Fish Rearing as a Secondary Crop , — This 
method signifies an alternate raising of two 
different crops on the same piece of land, and 
thus corresponds to the paddy and prawn cul- 
ture practice in Cochin and Travancore. “In 
actual practice the theoretical production 
figure per hectare per annum, may be put at 
roughly 300 kg.” of fish. 

3. Fish Culture between Harvest and Plant- 
ing . — In West Java, there is arrangement for 
perennial irrigation, hence the fields can be 
used continuously. Usually, three harvests are 
taken every two years. The interval between 
harvesting and planting is partly used for dry- 
ing up the fields and partly for short-term fish 
culture. 

4. Mixed Rice Cultivation and Fish Culture. 
— In this system, fish is reared as a “catch 
crop” during a longer or shorter period on the 
paddy field whdlst the rice is actually growing. 
According to the “fish growing system” in 
West Java, a farmer may use his rice field as 
a nursery or a rearing pond. For example, 
fry of 1-3 cm. are introduced in a rice field for 
20-40 days and fingerlings are harvested. 


Fish Cultuf'e in Rice Fields 


l Current 
L Science 


1/2 


Some farmers stock fingerlings of 3-5 cm., 
5-8 cm. or 8-12 cm. for periods of 20-40 days, 
and either sell them as fingerlings of the larger 
size or raise them to consumption size of 
12-20 cm., each weighing 50-75 grammes. 

To give practical demonstration of the utility 
of fish, culture in paddy fields, the Extension 
Service of Indonesia entered into an arrange- 
ment with the farmer, “by which the Service 
was to prepare a number of the paddy plots 
worked or owned by him, for fish culture, 
either in combination with his rice cultivation 
or merely as such. The costs of the materials 
used and laying out of the plots, and also 'the 
costs of any possible decrease in his rice crop, 
were to be for account of the Fishery Service. 
The fish so produced was to be given to the 
farmer”. This is by far the best method of 
demonstration, and the writer as Director of 
Fisheries, Bengal, had also advocated such an 
approach. 

From experiments thus conducted, .data on 
the following items were collected: (i) culti- 
vation schedule: (ii) paddy varieties; (Hi) 
growth of fish and percentage of losses sus- 
tained; (iv) species, individual weights and 
number of fish stocked; (v) fish production; 
(in) length of rearing period; (vii) cultivation 
methods; (viii) assessment of production, both 
on fish plots and on the surrounding plain 
plots, by means of test cuts on marked squares, 
measuring 10 X 10 sq, m.; (ix) planting dis- 
tance of the paddy and (x) elevation, class of 
paddy field, system of irrigation, etc. 

Messrs. Hofstede and Ardiwinata then give 
an account of the results obtained both from 
piscatorial and agricultural observations, and 
record a series of experimental data in detail. 
From the analysis, they conclude: 

1. In the period between the second weed- 
ing and the flowering of the paddy, it is quite 
practicable to have a fish culture lasting 40 
to 60 days and to produce within this period 
30-50 kg. of fish per hectare. “As a general 
average one may assume in this form- of pisci- 
culture a theoretical annual yield per hectare 
of 300 kgf’ 

2. The dark carp showed more favourable 
results than gold carp in this method of fish- 
culture. 

3. “In all demonstrations discussed, it is 
• evident that the yield of rice (expressed in 

the weight of the wet paddy immediately after 
harvesting) is not inconsiderably increased 
through the application of this form of fish cul- 
ture.'' The average increase noted is 6*3 per 
cent., and it is attributed to (i) increased tiller- 
ing action, (ii) control of the growth of weed, 
(Hi) manural value of fish excreta and (iv) the 


extra care the farmer takes for the double 
crop. 

In a postscript, the authors draw attentioii 
to the importance of the character of the soil 
and give hints for the use of the Extensive 
Service personnel. They recognise the paucity 
of their data for statistical purposes, and 
strongly advocate that “the combined method 
of growing paddy and rearing fish should cer- 
tainly be studied more closely withan the com- 
pass of measures of this improved growing 
method”. 

“Finally it will be necessary to test the state- 
ment made by farmers that this form of fish 
culture has a limiting effect upon rats. It is 
well known that rats multiply in masses about 
the time of the flowering of the paddy. The 
rats inhabit deep holes in the bunds also in 
those bordering the paddy fields whereas on 
the one hand the heightened and streng- 
thened bunds required for the combined rice 
growing and fish culture, provide the rats with- 
a better opportunity to dig runways and nests, 
on the other hand the higher water level will 
prevent them from digging such holes and will 
inundate those they already have, made.” 

At the meeting of the United Nations Scien- 
tific Conference for the Conservation and Utili- 
zation of Resources in 1949, Dr. E. de Vries 
and Dr. C. J. Bottemanne also gave an account 
of fishi cultui’al methods practised in the rice 
fields of Indonesia, and characterised them as 
“the most intensive type of cultivation”. At 
the same Conference, Mr. Yoshio Hiyama con- 
tributed a paper on “Rice-Paddy Carp Culture 
in Japan”, in which he indicated the lines along 
which further research should be carried out 
for increasing the productivity of fish in rice 
fields. According to Hiyama, “this is one of 
the best methods of utilizing the natural fish- 
productivity of well fertilized, warm fresh 
water areas with abundant natural food. It is 
also a way of supplying animal protein for the 
farmer' (italics ours). Lin, at this Conference, 
referred to this practice in China and Hofstede 
in Indonesia, and stated that the benefit to 
paddy crop may be as much as 10 per cent in- 
creased yield or even more. In a letter dated 
the 26th January 1944 to the writer, Dr. C. L. 
Pan, Chief Delegate, Chinese Agricultural Mis- 
sion to India, stated: 

“I would, however, like to bring it to your 
notice that in China, which is a big rice pro- 
ducing country, there are many indigenous 
devices and new developments in cultural ope- 
rations to improve the paddy crop. The most 
ingenious of all perhaps is the Fish Breeding 
in Paddy Fields. This controls one of the most 
serious Insect Pest trouble of our Paddy Crop, 
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namely, the Stem Borer. The yields have 
thus been noticed to have increased hy about 
10-15 per cent. Furthermore, there are clear 
indication of fish eating up Mosquito Larvae, 
thus check their Breeding and Spread of 
Malaria.'’ (italics ours). 

An experiment on Paddy-cum-Fish Culture 
was started in Bengal in 1945 and in order to 
facilitate reference in future, its results may be 
given at this place. 

The scheme was set in operation in May 1945 
and the data for the district of 24-Par ganas 
are given below*^': 

Area of paddy fields brouglu under 

the scheme 

Carp fry stocked in. the al ore area 
Size of fry stocked 
Cost of fry 

Cost of transport of fiy 
Total number of fish hat vested 
Range of size of fish recovered 
Total Weight of fish rei'overed 
Value at Ks. 40 per maund 

Of the fry stocked, 56,850 had been planted 
in tanks adjoining the paddy fields, and it is 
remarkable to note that the growth of tank 
fishes was slower than those liberated in the 
paddy fields. Some fish had grown to 16" in 
rice fields while the largest fish recovered from 
the tanks was only 11". It was estimated that, 
taking into consideration the full annual pro- 
duction of the fish stocked into the ponds, the 
total production figure from the scheme may 
have gone upto 3,000 maunds of fish at the 
end of one year. 

In the district of 24-Parganas, the scheme 
was taken up for the second year towards the 
end of April 1946 with a grant of Rs. 9,140. 
Upto the end of May, the staff went round 
selecting suitable places and explaining the 
objects of the development scheme. The scheme 
envisaged the free distribution of carp fry to 
farmers who undertook to strengthen the bunds 
for fish culture in paddy fields. During the 
next quarter, nurseries for fish larvae were set 
up and paddy fields for conducting experiments 
were inspected. Fry were distributed in Sep- 
tember-October to three working units as 
under; — 

1. Gosaba Units.— 3S paddy fields were ap- 
proved and 2,31,700 fry of 1 to 2 inches in 
length were liberated into them. Total expen- 
diture was Rs. 2,521-13-0. 

2. Port Canning Unit. — 36 paddy fields were 
approved and 2,07,000 fry of 1 to 2 inches in 
length were stocked into them. Total expen- 
diture was Rs. 1,684-11-0. 

* One Maund is approximately equal to 82 lb. One 
Rupee i.s equal to approximately 1 s/i, 6 d. 


3. Sreekrishnapore Unit. — 24 paddy fields 
were stocked with 1,45,000 fry of 1-2 inches 
in length. Total expenditure was Rs. 1,086-2-0. 

Up to the end of November, the total ex- 
penditure incurred was Rs. 5,285-13-3, for 
stocking 98 paddy fields with 5,83,700 fry. 

By a random sampling at 8 villages, it was 
found that Catla (Catla catla) had grown to 
5"-8-3", Rohu (Labeo rohita) to 3V2"-7" and 
Mrigal (Cirrhina mrigala) to 3"-5y2". by the 
15th November. It was observed that the fish 
showed a more rapid growth in paddy fields 
than in ponds. The following data of growth 
were obtained from the Gosaba Model Farm. 
The fish were stocked on the 1st September 
and harvested on 15th November 1946. 


Size of ve tag growth .\verage growth 
fry in tank in paddy field 


Catla 1*7" 6*0" 7*8" (9*0^Margest) 

Rohu 1*5" o-O" 6*2" (7*3" largest) 

Mrigal 1-4" o-2" (old tank) 6*2" (T-O" largest) 


The survival rate was 34 per cent. Catla; 
37 per cent. Rohu and 39 per cent. Mrigal. 
This shows thiat bottom living Mrigal vras some- 
what safe from predatory birds even in these 
shallow waters. Mrigal was also found to be 
useful for the tillering of paddy but the best 
results for increased production of paddy were 
obtained when all the three species were stock- 
ed together. 

About 972-6 maunds of fish had been re- 
covered by 6th September 1947, besides a large 
number of young fish that had been stocked 
in tanks and channels of the Abad areas. Only 
taking the quantity of fish that was recovered 
at Rs. 40 per maund, fish worth Rs. 38,905 was 
produced at a total cost to the Government of 
Rs. 5,292-10-0. Though no share of it went to 
Government, the farmers of the area had so 
much protein food at such a small cost to the 
public revenue. 

The Rice Committee of the FAO, in its meet- 
ing at Baguio, Philippines, in 1948 strongly ad- 
vocated the practice of fish culture in rice 
fields for the increased production of rice. Now 
that Messrs. Hofstede and Ardiwinata have 
given details about various methods of fish 
culture in irrigated rice fields and have de- 
monstrated statistically the benefit to the rice 
crop, it may be hoped that India will also take 
up this programme of food production in a 
more systematic way, and on a more compre- 
hensive scale, 

S. L. Hora. 


G91‘16 acre.'^ 

4 07 lOO 

Rs 4“502~10-0 
Rs. 1,124-8-0 
2.24,158 
5" -12" 

*\Uls.*785-34-10 
Rs. 31,403-6-0 
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PHYSICS AND AESTHETICS 

T he glory of Indian melodic art-music, both 
Hindusthani and Karnatic, lies in Gamakas 
(movements or graces >> which form really their 
aesthetic feature. The nature of the graces and 
their physical counterpart in the matter of the 
slight rise and fall in pitch of notes which it 
engenders, are th;e real matters for scientific 
research in the melodic music of India. Con- 
clusions on theoretical bases are not of much 
value, and the living art music should be 
studied by accurate and objective methods 
known to modern physics, to ascertain the 
scientific laws behind the art. The studies 
should be undertaken in colloboration with a 
physicist of sound knowledge and photographic 
curves should be obtained by suitable means of 
Gamakas, played true on a violin or vina, to 
the satisfaction of competent judges. 

Considered from this point of view, the re- 
cent publication of Mr. Ranade appears rather 
disappointing. The author perhaps intends the 
book more for the benefit of the Western 
reader since no mention has been made in the 
text of the names of the six Hindusthani Thats 
(seven note ragas) (or the six model scales at 
page 97) nor of the names of the svaras (notes) 
entering into their composition in Hindusthani 
nomenclature, except to a small extent in the 
appendix. His references to fiats, double flats, 
sharps and double sharps of D, E, F, A and B 
and the European signs affixed thereto (pp. 96 
and 97) leave the reader bewildered as they 
are not used with their accepted meaning^ 
though the vibrational values against basic 
240 c.p.s., for C, are given. 

Following Helmholtz’s method of evaluation 
against the basic 1 of C (Shadja) the relative 
frequencies of the seven notes in the above 6 
Ragas, arrived at by the author on theoretical 
considerations of consonance with the drone — 
a necessary accompaniment in Indian melodic 
art-music — are noted below: 


1 

Bilaw al 

1 

9/8 

5/4 

4/3 

3/2 27/16 

15/8 

2 

2 

Khama i 

1 

9/8 

5/4 

4/3 

3/2 

5/.3 

16/9 

2 

3 

Kafi 

1 

9/8 

6/5 

4/3 

3/2 27/16 

9/5 

2 

4 

A snveri 

P 

9/8 

6/5 

4/3 

3/2 

8/5 

16/9 

2 

n 

BhairaviJ 

1 

16/15 

5/4 

4/3 

3/2 

S/5 

l.=!/8 

2 

6 

Bhairari 

1 

16/15 

6/5 

4/3 

3/2 

8/5 

9/5 

2 


The omission as a model scale, of Yaman or 
Kalyani, one of the seven ancient Grecian 
seal es, is surprising, since that Raga is sung 
largely both in the North! and the South of 
India. 


* Hindusthani Music : An outline of its Physic.s and 
Aesthetics by G. H. Ranade (Published by the Author, 
Poona), 2nd Edition, 1951, Pp. 2Q4 + 8. Price Rs, 5. 
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OF HINDUSTHANI MUSIC- 

Items 1, 3, 5 and 6 have the two tetrachords 
in the relation of the fifth, while those of Items 
2 and 4 have the relation of the fourth. The 
diatonic or major scale of European music, 
based on the sound principle of major chords 
from C (Shadja), F (Suddha Madhyama) and 
G (Panchama) has R.F.’s of 1, 9/8, 5/4, 4/3 
3/2, 5/3, 15/8 and 2: and the author’s ‘BilawaP 
scale is the same except that he substitutes for 
R.F. 5/3, R.F. 27/16. If R.F. 10/9 is substi- 
tuted for R.F. 9/8, in the diatonic scale the 
principle of the relation of the fifth in the two 
tetrachords is satisfied and the result is that all 
the notes are musical notes including R.F. 10/9 
adjudged to be so both by Helmholtz^ and the 
Karnatic musician. In fact these are the fre- 
quency values at which the frets have been 
placed on the South Indian vina (with fixed 
frets) under the Shadja and Panchama strings. 

Why should not the ‘Kafi’ scale have R.F.’s 
1,10/9, 32/27, 4/3, 3/2, 5/3, 16/9 and 2, also 
satisfying thie enunciated principle of the fifth 
in the two tetrachords? Thie author seems to 
have entirely ignored the possible existence in 
the first four scales of R.F. 10/9 in the region 
of D which is found in the early Grecian scales 
and in the Arabic scales.^ 

The above observations have been made to 
apprise the reader that the notes of scales are 
only the skeleton frame-work round which we 
have to clothe the melody and tbiat the raga 
concept is entirely different from the scale 
concept. It does not really matter whether the 
notes in the scale are a comma sharper or 
flatter in the matter of the description of the 
scales. Hence it is that Venkatamakhi fixed his 
72 possible scales in relation to the 12 fixed 
frets of the vina in the octave as 4 Co X 4 C.> x 2. 

The author’s statements nt p. 132 that (ij the 
major sixth (R.F. 5/3) has an imperfect dis- 
sonance with the tonic in item 4 and (2) the 
minor sixth (R.F. 8/5) has a perfect dissonance 
with the tonic in item 5, are certainly incorrect. 
There is perfect consonance with the tonic in 
both cases.4 

The author is rather hard on Karnatic music. 
A misstatement of fact has, however, to be 
pointed out. There are not merely 19 parent 
scales in which Karnatic melodies exist to-day. 
The great TMagaraja (1767-1847 A.D.) has 
created melodic compositions in 45 parent 
scales (of the 72) and in 220 derivative ragas 
including those in the less known parent scales 
even now known and sung by the erudite. 

In spite of these criticisms on the purely 
scientific side, the book will certainly be found 
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to be of general interest. It contains a good 
account of the evolution of Indian Music from 
the Vedic times and also a bibliography of 
books for further study. 

C. S. Ayyar. 


1. Sir James Jeans, Scic-ncc au:/ A/us/c, 1937, p. 166; 
Helmholtz, St} 2 S(ii kns of Tonc^ Translation, 1930, 

p. 17. 2. Helmholtz, Jbid., p. 17. 3. Ibid., pp. 2S4, 

515, 516. 4. Ibid., pp. 14, 332, (Items 29 and 28} and 

333, note under table of roughness. 


USE OF NITRIC ACID IN THE PRODUCTION OF PHOSPHATE FERTILIZERS 


I N view of the difficulties that might arise in 
maintaining adequate supplies of sulphuric 
acid to the fertilizer industry, the Chemical 
Research Laboratory, Teddington, has been 
studying for the past two years the possibility 
of making phosphate fertilizers by methods 
which might effect a saving in the amount of 
sulphuric acid used. The most obvious alter- 
native to sulphuric acid is nitric acid, for its 
production does not call for the use of im- 
ported raw materials, while the nitrogen value 
of the acid is recoverable in the form of a 
nitrogenous fertilizer, and this offsets to some 
extent the greater cost of the acid as compared 


* Courtesy of A^xtitrc, May 19, 1951. 


with sulphuric acid. Unfortunately, the action 
of nitric acid on phosphate rock leads to the 
production of fertilizer containing much cal- 
cium nitrate, which is a highly hygroscopic 
substance and causes the fertilizer to become 
damp and difficult to use. Consequently, the 
work at the Chemical Research Laboratory has 
largely been confined to the use of mixtures of 
nitric and sulphuric acids. Actually it has been 
found that products made in this way are more 
stable to atmospheric conditions than when 
nitric acid is used alone. The maximum amount 
of nitric acid which can be tolerated in order 
to give a product having a low absorption of 
moisture is when the mixture of acids contains 
about 2 mol. of nitric acid to one of sulphuric. 


RESEARCH FELLOWSHIP AWARDS 


A T a recent meeting of the Council of the 
National Institute of Sciences of India, 
the following awards of Research Fellowships, 
which are normally for two years, were 
made: — 

NIS Senior Research Fellowships: Dr. A. M, 
Naqvi, Ph.D., “Solar Problems” at the 
University of Delhi ; Dr. S. C. Shome, Ph.D. 
(Dacca & Cantab. ).> ^‘'Corrosion of Metals” 
at the National Metallurgical Laboratory, 
Jamshedpur ; Dr. B. G. L. Swamy, D.Sc, 
(Mysore), “The Comparative Morphology 
and Relationships of Some of the Families of 
the Order Ranales,” at the Madras University. 

NIS Junior Research F allow ship s:Mr. D. Basu, 
M.A., The Waldian Approach to the Problems 
ol Estimation,” at the Indian Statistical Insti- 
tute, Calcutta; Dr. M. Datta, D.Phil., “New 
Probabilistic Approach to the Basis of Statisti- 
cal Physics,” at the Calcutta University; Dr. 
A. M. Mehta, D.Phil. (Oxon.), Investigation of 
Biles (from Slaughter-Houses in Bombay) 
with a View to Search for 11 and 12 Oxygenated 
Steroids Needed for Synthesis of Anti-Arthritic 
Compounds Related to Cortisone,” at the Haff- 


kine Institute, Bombay; Dr. A. K. Mukherjea, 
M.B., D.T.M., “Cultivation of E, histolytica 
in a Bacteria free Medium,” at the Indian 
Institute for Medical Research, Calcutta; 
Dr. (Mrs.) T. S. Sarojini, Ph.D. (Madras), 
“Studies in Soil Fungi with Special Reference 
to Fusariose Disease of Cajanus,^’ at the 
Madras University; Mr. E. G. Silas, B.Sc. (Hon. 
Madras), “the Zoogeography of the Western 
Ghats as Evidenced by Distribution of Fishes,” 
at the Madras University; Mr- T. B. Sinha, 
M.Sc. (Alld.), “the Morphology and taxonomy 
of Mites,’* at the Allahabad University. 

ICI (India) Research Fellowships: Dr. B. K. 
Banerjee, D.Phil. (Cal.), “Physico-chemical 
Studies of Glass,” at the Indian Association 
for the Cultivation ot Science, Calcutta; 
Dr. A. Ganguli, Ph.D. (Edin.),‘Tnvestigation on 
Potato Virus Diseases,” at the Bose Institute 
Calcutta; Dr. P. T. Rao, D.Sc. (Waltair), “Com- 
plex Molecular Spectra of the Transition 
Groups of Elements (in the Near-Infrared and 
the Visible),” at tne Andhra University, 
Waltair. 
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ELECTRONIC BANDS OF 
P^R^DIBROMOBENZENE 

Paradibromobenzene belongs to the symmetry 
class Vh like the corresponding molecule 
parfldichlorobenzene. According to ideas 
developed by Sponer in interpreting the struc- 
ture of benzene and of substituted benzenes, 
the near ultra-violet electronic transition 
Aij 7 “^B 2 tt of benzene becomes Ai 5 ->B 3 u in 
paradibromobenzene with the dipole moment 
in the molecular plane and perpendicular to 
the para carbons. The transition is an allowed 
one with the migration moment parallel to x. 
About 60 bands have bean measured in the 
region X2840 to X2570, in the absorption spec- 
trum of the substance photographed in the 
vapour state at different temperatures, the 


substance being enclosed in a special all-quartz 
tube. The main features confirmed the theo- 
retical predictions. The 0, 0 band is located at 
V 35643. Four definite frequencies of the upper 
state 470, 677, 1014 and 1449 cm.~^ have been 
identified. Bands are detected corresponding 
to difference frequencies 21 and 86 cm."^ As 
in paradichlorobenzene the bands occur in a 
number of different groups* The strongest 
bands in these groups are found to be asso- 
ciated with a number of close-lying bands on 
the long wavelength side. 

Detailed analysis will be published elsewhere. 
Physics Dept, K. Sreeramamurty. 

Andhra University, 

Waltair, 

October 15, 1950. 
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MOLECULAR DIFFRACTION UNDER 
HIGH VACUUM 

Paraffin was slov/ly evaporated at a tempera- 
ture slightly above its melting point through 
a rectangular apertui'e (1" X%") in the appa- 
ratus already described by the author.^ At 
pressures of the order of 10"*^ cm. Hg, patterns 
similar to optical diffraction patterns were ob- 
tained (Figs. 1 and 2) with either a central 
maximum or a central minimum. 



FIG, 1 Fig, 2 


As in the case of the periodic deposits de- 
scribed earlier! the results sugg'est that the 
phenomenon is to be ascribed to a wave-like 
character of the streaming particles. By using 
the formulae, ^ = atu-V, w'here a is the length 
of a side of the rectangular aperture, w is half 
the width of the central maximum or mini- 
mum in the deposit and d is the distance bet- 
ween the collecting plate and the aperture, the 
wavelength is calculated to be 1*4 mm. and the 
corresponding wave-number is T-Scm.-i which 
is probably due to the rotational oscillation of 
a part of the molecule about the other part. 

The experiment has been repeated using 
brass and glass plates as collecting plates and 
the results were reproducible showing that 
surface action cannot be the origin of the 
phenomenon. 

Dept, of Physics, Brahmananda Mishka. 

Ravenshaw College, 

Cuttack-3 (Orissa), 

March 30, 1951. 


). Mishra, B., //a/. /. /V'j'.f., 1951,25, 57. 


EXPERIMENTAL EVIDENCE FOR THE 
EXISTENCE OF TRANSVERSE 
THERMAL WAVES IN LIQUIDS 

A calculation! of the hypersonic velocity in 
glycerine from the Doppler-shift of frequency 
of monochromatic light in Brillouin scattering due 
to coherent fluctuations of density, gave a value 
of 2,500 metres per second at 26° C. as against a 
value of 1967 m/sec. at 28*5° C. for an ultrasonic 
frequency of about 10^ sec.-i This observed in- 
crease of velocity in the hypersonic region has 


been adduced as evidence showing that glyce- 
rine behaves like a rigid solid for such fre- 
quencies. From the rigidity modulus derived 
from the two velocities, the time of relaxation 
has been calculated and found to have a value 
of 4*2 X 10-!^ sec., which is greater than the 
vibration-period of the hypersonic wave, 
namely 0-64 x 10-!^ sec. In the same circum- 
stance, one should expect the existence of 
transverse waves also in the liquid; but a search 
for the transverse components in Brillouin 
scattering was unsuccessful. 

On the basis of the ‘hole theory’ of liquids, 
Frenkel-' has shown that the rotational vibra- 
tions of anisotropic molecules about their centre 
of gravity in a liquid body should give rise to 
three types of scattering, namely (1) a purely 
angular part, (2) a translational-angular part 
of the longitudinal type, referred to as h and 
(3) a translational-angular part of the trans- 
verse type, referred to as la. These three con- 
stitute depolarised ‘‘anisotropic scattering”. The 
la and ta types of motions of molecules should 
give rise to Doppler-shifted components and 
unmodified components in light-scattering, in 
the same way as the purely translational 
motions. 

Interferometric studies^ of monochromatic 
light from a zinc arc scattered by several 
liquids have shown that, besides the well- 
defined Brillouin components due to ‘density 
waves’ and a depolarised background due to 
purely ‘rotational scattering’, there exists a con- 
tinuous band between the central component 
and the two Brillouin components on either 
side. The intensity of this continuous band 
depends on the optical anisotropy of the mole- 
cule. It is best observed in liquids like ethyl 
alcohol and acetone whose depolarisation ratio, 
/>, lies between 0*15 and 0-30; for higher values 
of py it tends to be masked by the rotational 
scattering. The origin, of this continuous band 
w’as not clear at the time of publication of the 
results. Applying Frenkel’s theory, it becomes 
clear that this continuum arises from a Brillouin 
scattering by the transverse (ta) waves in the 
liquid, broadened out by damping, and provides 
experimental evidence for the existence of 
transverse thermal waves in liquids. 

A weak unmodified depolarised component 
is to be expected due to “entropy fluctuations” 
of these transverse (or t^) waves. In fact my 
studies^ have shown that the central component 
in Brillouin scattering is not perfectly polarised, 
as it should be if it were due to the density 
scattering only. This observation of a feeble 
depolarisation of the unmodified component 
has been confirmed by later workers.^ This 
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lends additional evidence to the view that trans- 
verse thermal waves are present in liquids. 
University College, C. S. Venkateswaran. 
Trivandrum, 

May 28, 1951. 

1. Venkateswaran, C. S,, Pror. Ind. Acad. Sci. 1942, 
15A, 362. 2. Raman, C. V., and Venkateswaran, C. S., 
Nature, 193S, 142, 791 ; 1939, 143, 798. 3. Rienke], j., 
Kinetic Theory of Liquids^ O.xford Uni. Press, 1947. 
4. Venkateswaran, C. S., Pcoc. Ind. Acad. Sci.^ 1942, 15A, 
322. 5. Sananda Bai, I/nd., 1942, 15, 357 ; Rank, 

McCartney & Szask, /ottr. Opt. Soc. A>ne>\, 1948, 38, 287. 


PRODUCTION OF J03HI EFFECT IN 
IODINE VAPOUR UNDER X-RAYS 
A NEGATIVE Joshi-efiect (-hAU was observed 
by Joshii chlorine on irradiation by X-rays. 
Recently Saxena and Karmalkar- have reported 
for iodine vapour —Ai with visible light but 
only a positive Joshi-effect +Ai under X-rays. 
Studies in these Labor atories-t-i under a wide 
range of operative conditions of a number of 
excited media have, however, shown the pro- 
duction of both ±:Ah Table I is a- typical set 
of data, observed with excited iodine vapour, 
employing an experimental technique similar to 
that of Joshi. 


high I (6 to 9 mA). A like reversal to ±A^, 
at large I (tube current, 12 mA) is observed 
ill bromine vapour also. The optimum inten- 
sity I depends, inter alia, on the electron affi- 
nity of the excited medium. 

Saxena and Karmalkar have not indicated 
the hardness and especially the intensity of 
their X-ray beam; it is very likely that their 
results were made under highly intense X-rays. 
Their explanation, which attributes the negative 
Joshi-efiect exclusively to the negative ionic 
space charge would lead to its decrease with 
the frequency of X-rays, which is contrary to 
our finding. 

The results can, however, be interpreted on 
Joshd’s^ theory supported by the analogous 
character of the ozoniser dischiarge and the 
corona. The h.f. pulses in the ozoniser dis- 
charge are similar to the TricheN pulses ob- 
served in the corona. Each pulse is characterised 
by electronic motion during its rapid growth 
(the ‘active time’, t„) and the (positive) ionic 
motion during its slow decline (the ‘clearing 
time’, ttn)- Montgomerys” have shown that 
i =z Q/ (t a + tm) in such a type of discharge 
where Q is the charge collected during a pulse. 
Electrons emitted during ta produce Townsend 
avalanches, leaving behind an additional space 


Table I 

Exciting potential = 4*5 kV (r.m.s.) 
Current in dark iD = 82-0 (arbitrary units) 


\ Tube 
current 


Anode\ in mA 
Voltage \ 
in kV \ 

\ 


0*5 

1-0 

2*0 

3-0 

4*0 

5-0 

6*0 

'7*0 

8*0 

10-8 

/O 

- 2-S 

~ 7-3 

-10-0 

- 2-9 

-i-0 

-0-6 

-0-0 

-lU? 

+ 3-5 

13*9 

% A/ 

- 8*6 

-12-0 

-14-S 

- 8-0 

—5-0 

-2-5 

-1-S 

-0*4 

+ 1-0 

17-0 

% A,- 

-12-8 

-17-S 

— 21 -2 

-12*5 

-S-3 

— 5-6 

-4-8 

-2-8 

~0*8 


The following important results emerge out of 
this work: (1) whilst —Ai is definite enough un- 
der X-rays, its range of occurrence and mag- 
nitude are determined by (a) applied potential; 
(h) nature and concentration of the excited 
material; (c) intensity and hardness of the 
X-rays; (d) frequency response of the detector 
circuit. (2) The relative Joshi-effect (— % Ai) 
increases with the increase in the voltage on 
the X-ray tube. (3) With the increase of the 
intensity I, — Ai rises from an almost negligible 
value at low I, to a maximum at a tube cur- 
rent of about 2-0 mA; thereafter it decreases 
and then remarkably enough changes sign at 


charge (B) between the initial space charge (A) 
and the cathode. This is similar to a two-sheath 
problem in a G.M. counter discussed by Wil- 
kinson.s (B) reduces the field near the anode 
causing a decrease in Q and the pulse height. 
In addition tm is increased due to the screening 
action of (B). Both these Cause — Ai- Elec- 
trons emitted froiil the cathode during en- 
hance the positive ionic space charge increasing 
Thus irradiation during ta and results 
in — Ai and the decrease in the pulse height. 
On the above mechanism an increase in fre- 
quency and intensity of X-rays producing en- 
hanced (B) should result in greater — Ai- 
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In certain cases, especially halogens, the 
electrons in the avalanche are captured by ex- 
cited atoms to form negative ions. The enhance- 
ment of negative ionic space charge results in 
an increase^ of and Hi under irradiation. 
Dept, of Physics, V. G. Bhide. 

College of Science, 

Nagpur, 

May 7, 1951, 


1. Joshi, Curr. Set,, 1944, 13, 278. 2. Saxena and 

Karmalkar, Ihid., 1950, 9, 275. 3. Bhide, Proc. /ndian 

Sci, 1951, Phys. Sec. ahst,., 39 and 40. 4, Bhiday, 

//vV/., 1950. abst. , GO. 5. Cm'r. Sci..^ 1947, 16, 17. 

Gc Trichel, Phys. AVv., 1938, 54, 1078; 1939, 55, 382. 
7. Montgomery, C. G. and Montgomery, D. D., Jofn\ 
Fra^ihlin Inst.., 1941, 231, 447; Phys. Ptv., 1940,56, 
1030. 8. Wilkinson, lonha'/on- Chambers and Co?fnter.<^ 

(Canib.), 1950. 9. De Broglie, Jonr. d. Phy.s. et Rad., 

1921, 2, 205. 10. Weissler and Mohr, Phys. Re-v.y 1947, 
71. 


OVERFOLDING OF THE UPPERMOST 
CUDDAPAHS SOUTH OF KAREMPUDI 

The problem of the age of the Palnads is highly 
controverted on account of the absence of a 
recognisable unconformity in the southern, 
limits of the Palnad formations. W. King^ made 
a brilliant suggestion that there was reduplica- 
tion of the Kistnah beds in the middle of the 
Waumyconda range, Guntur District. The 
present note gives an account of an observed 
overfold in the Kistnah s south of Karempudi, 
and this appears to indicate why no uncon- 
formity has been recognized in this area. In a 
pass called 'Nayakurali Alugu’ in the Waumy- 
conda range, the overfold is recognised with 
its axis and the recumbent folding. The fold 
pivots on the Irlaconda quartzite, which forms 
the axis of the fold. On either side of this are 
the Kolumnala slates with an interbanded 
quartzite. This is succeeded by the Sreeshai- 
lum quartzite. The fold is asymmetric ; the 
beds towards the north of the axis being 
thicker than those to the south, with the beds 
on either side dipping south-east. At the 
function of the Cumbum slates and the upper- 
most Ciiddapah quartzites, slickensides and 
breccia are noted. The recognition of current 
bedding in a nearly vertical attitude in the 
Irlaconda quartzites of the fold definitely 
proves the uplifting of the beds and of folding. 

These observations seem to indicate that 
subsequent to the deposition of the uppermost 
Cuddapahs, the beds were subjected to uplift 
resulting in the formation of an ov'erfqld and 


subsidence took place from the northern fringe 
of the Waumyconda range at a later stage 
followed by the deposition of the Palnads. The 
Palnad beds are unaffected by tectonic 
movements that folded the Cuddapahs. It is 
therefore natural to expect that the Palnads 
do not overlie the uppermost Cuddapahs but 
occur hanking the folded formations of the 
Kistnah beds. The complete succession of the 
Palnads from the conglo.nerates to the lime- 
stones is however recognised in the Durgi and 
Manchikallu areas in the Palnad basin. The 
detailed geology of this area by one of us 
(G. V.U.R.)' is under publication elsewhere. 
Geology Dept., C. Mahadevan. 

Andhra University, G. V. Uma.mahes wara Rao. 
Waltair, 

January 27, 1951. 


1. King, W., J/em. G. S. /., 8, p. 257. 


MODE OF ACTION OF PALUDRINE 

With reference to glucose utilisation of 
P. gallinaceum in the presence of paludrine, 
Marshall^ concluded that paludrine exerted its 
antimalarial action at least partially by inhi- 
biting the oxidation processes in the parasites 
but did not directly interfere with the break- 
down of glucose. Wright and Sabine^ observed 
that atebrine has definite inhibitory action on 
tissue respiration and d -amino acid oxidase 
activity and inferred that atebrine may be 
capable of comiDetition in vivo for ope or more 
essential proteins with flavine nucleotides. In 
this note is described the effect of paludrine on 
thie respiration of malarial parasites, P. galli- 
naceum, and also on d -amino acid oxidase. 

Method . — Measurements of oxygen con- 
sumption were made with a Warburg mano- 
meter of the classical type fitted with side-arm 
flasks of approximately 20 ml. capacity. The 
suspension medium was a phosphate buffer 
pH 7-3 of the following composition. 

NaCl 0-0068M., KCl 0-0865M., NaoKPO^ 
0-0275M., KH.PO 4 0-0025M., MgSO.^ 0-0015M. 
Each flask contained a cell suspension of 0*5 ml. 
diluted to a total vol. 2*5 ml. Glucose was 
added to a final concentration of 0-0058M. 

The parasitised blood was centrifuged and 
the cell washed twice in buffer salt solution 
containing the glucose and resuspended to the 
original blood vol. in the same medium. 

D-amino acid oxidase was prepared as des- 
cribed by Krebs.3 Sheep kidneys were ground, 
washed with acetone and stored in a vacuum 
desiccator. 0 • 5 g. of the kidney was ground with 
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sand and 15 ml. of water, centrifuged and the 
supernatant was used as the enzyme prepara- 
tion. 

Results . — The effect of paludrine on the res- 
piration of chick’s erythrocytes infected with 
P. gallinaceum is shown in Table I. The re- 
sults of three experiments on the oxygen con- 
sumption of normal non-parasitised erythrocytes 
(1-3 X 10®) show that 36 c.mm. of oxygen are 
consumed during a period of two hours. 

Paludrine was tipped from the side-arm of 
the manometric flask, exactly 25 minutes after 
placing the flask in the thermostat. 

Table I 


+ Drug concn. 

No. of 
expts. 

Oxygen 
consumption 
in 2 hrs. 

%of 

inhibition 

Nil 

4 

153 C. ram. 


lx 10'^ 

4 

145 „ 

5*2 

2*5X10-" 

4 

97 ,, 

36-6 

1 X 10-^ 

4 

52 

66*0 

2*5x10-^ 

4 

15 ,, 

90*2 


Substrate Glucose '0058 M; R.B.C. 1*3x10'’; Temp. 
38° C.; Gasphase Oxygen. % of Parasite 46 ; pPI 7*3“ ; 

Table II gives the rate of consumption oi 
oxygen during the oxidation of dZ- alanine by 
d'-amino acid oxidase in substrates containing 
paludrine as well as free from it. 

Table. 11 


Time in nun. 

10 

20 

30 

40 

50 

60 

Paludrine concentration Oxygen consumption 

in c.mm. 

1 in 5000 

.. 27 

43 

61 

81 

101 

119 

1 in 2500 

26 

48 

68 

89 

105 

121 

1 in 1500 

.. 25 

45 

62 

SI 

99 

112 

Nil 

.. 29 

49 

71 

91 

107 

130 


Substrate : dl alanine (10%) 0*1 ml. 

Buffer' M/lO Phosphate pH 7*4 

Temp. 3S°C. Gasphase Oxygen 

The results show that paludrine even at very 
high concentrations has no appreciable effect 
on the oxidation of dZ-alanine by d- amino acid 
oxidase, d- amino acid oxidase is a relatively 
stable representative of flavo-proteins capable 
of dissociation. Thus the mode of action of 
paludrine seems to differ from that of atebrine 
i'n that atebrine interferes with respiration pos- 
sibly through the yellow enzymes whereas the 
inhibition of respiration by paludrine cannot 
be concluded to be due to the effect on flavo- 


proteins, but might be due to interference with 
some other oxidative enzymes. 

Pharmacology Labs., V. R. Srinivasan. 

Indian Inst, of Science, N. N. De. 

Bangalore 3, 

May 4, 1951. 

1. Marshall, Nature., 1947, Oct. 4, p. 403. 2. Wright 

and Sabine, /. Biol. Chem , 1944, 155, 315. 3. Krebs, 

Biochem.J., 1935, 29, 1620. 


EFFECT OF REMOVING RESIDUAL 
MOISTURE FROM OVEN-DRIED SOILS 

ON THEIR PHYSICO-CHEMICAL 
REACTIVITY 

The present study relates to the eftect of 
‘activation’ treatment on some physico-chemical 
properties of a few typical soils. 

The soils were rendered base-free by pro- 
longed leaching with N/20 HCl followed by 
washing with water. After drying to a constant 
weighlt at 110° C., a portion of each, soil was 
‘activated’ by heating at 200° C. and passing 
through it a stream of dried air for 6 hours 
continuously. 

The following properties of the soils were 
determined before and after the ‘activation’ 
treatment: — 

1. pH Value: Soil suspensions in water in 
the ratio of 1 : 10, were shaken for 2 hours and 
the pH values determined using glass electrode. 

2. Titration Curves: Increasing amounts of 
0-1 N. NaOH solution were added to one gram 
portions of each soil and the volume was made 
10 C.C., in each case. The pH values were de - 
termined after shaking the suspensions for 48 
hours. The neutralisation values, equivalent to 
the amoimt of alkali required to raise the initial 
pH value by 4 pH units, ^ were interpolated 
from the graphs. 

Table I 

Effect of removing residual moisture on 
the pH, neutralisation and ammonia 
absorption values of soils 


6 

12 ; 

'5 

CO 


pH value 


Neutralisation Ammonia 

value absorption 


0) -(2) fl) (2) (1) (2) 

m.e./lOOg. 5oil rr.e./lOO g. soil 


6 

4-54 

4*14 

6-3 

8*4 

4*8 

6*4 

13 

3*10 

2*87 

44-0 

52*2 

42*7 

54*8 

123 

5*47 

5*02 

27-5 

32*2 

24*5 

31*6 

172 

4*60 

4*36 

30-7 

40*2 

30*4 

37*2 


(1) Before removing residual moisture. 

(2) After removing residual moisture. 


s 
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Table II 

Effect of removing residual moisture on the moisture ahsorption-^vapour pressure 
relationships and heat of wetting of soils 


Percentage moisture absorbed at different relative humidities 

Soil Heat of 

No. ^ wetting 






10% 

0 

CO 

50% 

70% 

90% 

99 % 

" » 

6 

Before removing moisture 
After ,, ,, 

1-06 

1-56 

1-42 

1-80 

1- 79 

2- 11 

2- 76 

3- 25 

4- 91 

5- 22 

7-51 

9-63 

2- 34 

3- 93 

13 

Before 

After 

» j 

1 ? 

4-10 

4-60 

7'34 

7-58 

8-59 

8-93 

11-07 

11-97 

12- 89 

13- 85 

16-79 

18-33 

10-90 

14-74 

123 

Before 

After 

JS 

1 1 

9 9 

1 1 

0- 74 

1- 48 

3- 31 

4- 41 

3-35 

5-29 

7- 25 

8- 01 

10- 63 

11- 22 

14-32 

16-94 

5- 48 

6 - 66 

172 

Before 

After 



2-62 

2-S6 

4-36 

4-05 

5- 17 

6- 05 

6-86 

7-SO 

8- 34 

9- 54 

10-84 

12-25 

7-62 

9-90 


3. Ammonia Absorption Values: 5 gram 
portions of the soils were kept in. contact with 
excess of N. ammo'nia solution for 48 hours, 
then boiling off the excess and determining the 
amount retained by distilling with alkali.^ 

4. Moisture Absorption — Vapour Pressure 
Relationships: 5 gram portions of the soils were 
placed in desiccators containing H 2 SO 4 -H 2 O 
mixtures corresponding to different relative 
humidities and thte increase in weight determin- 
ed when equilibrium was attained. 

5- Heat of Wetting: 5 gram portion of each 
soil was mixed with 150 c.c. water contained in 
a thermos flask and the amount of heat deve- 
loped was calculated from the rise in tempe- 
rature recorded with a Beckmann thermometer. 

Table I shows pH, neutralisation and ammo- 
nia absorption values and Table II hygro- 
scopicity and heat of wetting. It is seen that 
the removal of residual moisture from soils 
leads to increased reactivity towards alkalies as 
well as increased hygroscopicity. This; appears 
to be due to the availability of greater pore 
space which increases the ‘active’ surface of 
soils. 

Dept, of Chemistry, Balwant Rai Puri. 

Punjab University, 

Hoshiarpur, 

March 20, 1951. 


1. Puri, A. N., and Asghar, A. G., “ Titration curves 
and dissociation constants of soil acidoids,” Sd., 
1938, 45, 359-67. 2. — , — , “ Reaction between ammonia 
and soils,” fbiJ, 1938, 45, 477-81. 


THE ENGINEERING PROPERTIES OF A 
CLAY SOIL OF WEST BENGAL 
The present note records the results (Table I) 
obtained with a clayey soil of West Bengal 
(collected from Hoogly and locally known as 
‘ahteP soil), using the methods of Brown and 
Hogentogler.i 

Table I 


1 

Grading (oven-dried basis): 



(i) clay 

50-1% 


(ii) silt 

26-9% 


(iii) coarse sand 

4 . 7 % 


(iv) fine sand 

17-2% 

2 

Moisture in air-dried sample 

6-3% 

3 

Apparent density 

l-6% 

4 

Moisture content of saturated soil 

38-3% 

5 

Pore space 

55 '0% 

6 

Volume expansion 

25-4% 

7 

Field moisture equivalent 

27-0% 

8 

Shrinkage limit 

8-0% 

9 

Shrinkage ratio 

1-95 

10 

Lower liquid limit 

45-0% 

11 

Plastic limit 

2i-7?<; 

12 

Plasticity index 

23-3% 


A comparison of the data presented in 
Table I with the range of the numerical values 
of the physical constants of the different groups^ 
of soils suggests that the soil in question be- 
longs to the A-7 group (compare also 
Chatterjee^). The data also accounts for the 
observed properties of ‘ahteP soil. These are: 
plastic at certain moisture content; low internal 
friction; high expansion and shrinkage proper- 
ties; can be compacted to high permanent 
density except at certain moisture content; may 
have considerable volume change and some- 
times cause concrete pavement to crack and 
fardt. - 

Since ‘ahtel’ soil belongs to the A-7 group, 
it is fairly suitable for foundation work and 
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earth-dam construction''- and as fill material 
after stabilisation by densiiication, but not so 
for highway and airport construction; it can 
be used for these purposes only after elaborate 
treatments. 

Further work on the stabilisation of this soil 
is in progress. 

The authors’ thanks are due to Drs, S. R. Sen 
Gupta and Walter Baukloh of the Bengal En- 
gineering College for their kind interest. 

Bengal Eng. College, B. Chatter jee. 

Sibpur, P. C. Ghosh. 

Howrah, 

West Bengal, 

April 16, 1951. 


1. Brovjn and llogentogler, aihi Stmis, 1938, 

31, No. 3. Chatterjee, Sd. and Cnltnre, April 1950. 


THE OXALATE CONTENT OF 
GINGELLY {SESAMVM INDICUM) SEEDS 
Gingelly seeds contain much more calcium 
than the other common oil seeds.'' The nutri- 
tive value of the seeds bias actually been attri- 
buted to this high calcium content.- Thie seeds, 
however, also contain a high proportion of 
oxalate^ so that at least a part of the calcium 
would be unavailable physiologically. As it 
appears to be of interest to determine what 
proportion of calcium is rendered unavailable 
due to the presence of oxalate, thie results of 
analysis for their calcium and oxalate contents 
of some gingelly seeds obtained locally are re- 
ported here. 

The cleaned and crushed seeds, both white 
and black variety, were defatted by soxhletting 
with light petroleum, and dried for about half 
an hour at 100° C. Oxalate in the finely 
ground meal was determined according to 
Otto^ and calcium according to Ranganathan, 
ef alA Calcium was also determined in the 
whole seeds. The following table gives the 
average values obtained: 


Averase value for 


Ca (%) 


in whole 
seed 


in meel 


Average value 
for oxalate in 
meal expressed 
in trims of its 
equivalent a.s 

Ch(%) 


%of 

unavailable 

calcium 


White 1-30 2*68 1-84 61*7 

Black 1-38 2*48 1-16 46-8 


The simultaneous occurrence of large am- 
ounts of calcium and of oxalate makes it highly 
probable that the main part if not all of the 
oxalate in the seed is present as its calcium 
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salt. It may therefore be assumed th/at nearly 
half to two-thirds of the calcium in the seed 
are rendered unavailable. 

Madras University, B. B. Dey. 

Biochemical Laboratory, 

Chepauk, 

Madras 5. 

Dr. Dey s Research Lab., H. C. Friedmann. 

77, High Road, 

San Thome, 

Madras 4, 

May 13, 1951. 


1. ■Ranganathan, S., SiincUiranijan, A. R. and Swami- 
nathan, M.. JmL y. Med. Res., 1030-37, 24, 089. 2. 
McCulloch, W. K., Nature, 1931, 127, 199. 3. Cregoire, 

Arch, and Carpiaux, K., Bull, See. Chini. deh^iqne, lOli’ 
26, 479. Chem. Centr., 1913, 1 , 439. 4. Otto, ]. 'A, 
analyt. Che?n., 1912, 51, 290. 


CHLORINATION OF ORGANIC COM- 
POUNDS UNDER SILENT ELECTRICAL 
DISCHARGE 

Arising out of earlier work^ a series of results 
have been observed for the chlorination of or- 
ganic compounds under electrical discharge, on 
which but little information can be had from 
the literature. Thus in its vapour phase, on 
chlorination in presence of sunlight, toluene 
yields benzyl (85 par cent.) , benzal (6-8 per 
cent), benzotri- (2-3 per cent.) chloride.?, under 
a wide range of operative conditions. When, 
however, subjected to an ozoniser discharge due 
to A.C. potentials in the range 8 to 12 kV. of 50 
cycle frequency, it was striking to observe that 
the above order is practically reversed. At 9 kV. 
and 50 cycles, the following yields were obtain- 
ed in the case of toluene : 45 per cent, benzotri-, 
25-30 per cent, benzal and 10-12 per cent, 
benzyl chlorides and some nuclear substitution 
products. These results could be obtained in 
about half the time when the frequency was 
changed to 500 cycles. Irradiation of the system 
or/and amplification of the surface volume ratio 
by introduction in the annular space of powder- 
ed wall material, are additional and potent 
parameters in respect of both the yield and 
nature of thie reaction. Thus, on irradiation of 
the system (200 watt bulb) the yield of benzyl 
chloride increased from 12 per cent, to about, 
35 per cent, at 9 kV. exciting potential and that 
of (vide infra) increased with the in- 

troduction in the annular space of powdered 
wall material, from 24 to 38-40 per cent. 

In the chlorination of benzene under dis- 
charge in dark the chief product is C,.H..CL as 
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against produced thermo chemically or the 

familiar addition compound in presence of 
bright sunlight. Under electrical discharge, 
benzene yields olefines including ethylene.-,-* 
It is known^ that ethylene reacts with benzene 
catalytically in the formation of the addition 
compound under light. That the discharge re- 
action, even in the absence of special conditions, 
simulates in part the other types, is shown by 
the fact that a small but a sensible proportion 
of the nuclear products (C,.H-C1) are formed. 
Thus about 2 per cent, nuclear products are 
produced in benzene, and 8-10 per cent, in the 
case of toluene. 

The remarkable isomerism exhibited by 
C,.H,.Cl( 5 ,-hexachlorocyclohexane has been of 
special structural interest. The 7 -isomer (gam- 
mexane) is an important insecticide.-'’ The dis- 
tribution of these isomers in thte products 
obtained by chlorination under discharge, is not 
without technical interest. Actual results of 
the author show that at specially higher excit- 
ing potential (12-15 kV.) and under irradiation, 
7 -, and 5-, isomer formation is increased by 
about 20 per cent. 

Grateful thianks are due to Prof. S. S. Joshi, 
Banaras, for kind help and advice. 

Chemistry Dept., G. V. Asolkar. 

College of Science, 

Nagpur (M.P.), 

March 21, 1951. 


1. Asolkar and Guba, /. Aa/. T/aw. .W. , ] 946 23 , 
47-52. 2. Thomas, T'lgloff and Morrel., Chew. , 

1941, 28, 10 and reference.s "i ven. Davis, J. Phys. 
Chew.., 1931, 35 , 3330. 4 Siewari and Hanson, /. Am. 

Chew.. Soc.. 1931, 53 , 1121. 5. .^lade. Chew, amf /ml., 

1945, 63 , 314-17. 

VITAMIN Bjo IN INFANTILE 
CIRRHOSIS 

Recently Sunder Rao, e.t al.^ have published 
their preliminary observations on the thera- 
peutic effect of vitamin 3,2 in infantile 
hepatic cirrhosis. During the past nine months, 
we have also been engaged on a similar study 
and are recording here our own experiences. 

To date, we have treated in all twelve cases 
including the early as well as the advanced 
stages of the disease. Of the cases treated 
three were early cases with soft, enlarged 
liver and spleen, four had hard liver and firm 
spleen, and the rest five cases had jaundice, 
oedema and ascites when B 12 therapy was 
instituted. 

The vitamin was administered intramuscular- 
ly in 30 meg. doses twice a week. A low fat 
diet was prescribed. Secondary compli- 
cations such as temperature, constipation;, etc,, 
were treated symptomatically. Two of the 


advanced cases without icterus and all the 
cases with jaundice and ascites were given in 
addition to Bi-, an oral supplement of 25-30 g. 
casein hydrolysate a day. 

The prognosis has been judged on clinical 
grounds, the restoration of blood picture and 
serum protein levels and the response to liver 
function tests. Although there were no strict 
control cases, the clinical response in these 
cases has been compared with that produced 
by a therapeutic regimen comprising protein 
hydrolysate, liver extract and vitamins of the 
B-complex which we have found by clinical 
trials in over five hundred cases to give 
beneficial results in the early as well as the 
fairly advanced cases. - 

All the early cases which were prescribed 
only vitamin E 12 recovered completely in 4-5 
weeks of treatment. Of the advanced cases 
without icterus or ascites, the two cases which 
were given the protein hydrolysate supplement 
in addition to B 12 have shown better general 
improvement and more rapid recession and 
softening of the liver than the other two which 
received only B 12 . These cases are still under 
observation and treatment. In the icteric 
stage of the disease, the administration of the 
vitamin brought about improvement in the 
general condition of the cases in the first 
instance but ultimately failed to avert the fatal 
termination. However, in these cases, the 
depth of jaundice was much less and the 
period of survival after the onset of frank 
icterus longer ('6-8 weeks) as compared with 
similar cases previously observed. 

The trend of these preliminary results, 
which are in general similar to those reported 
by Sunder Rao, et al. indicates that while 
vitamin B 12 alone may be effective in the early 
stage of the disease, supplementation with 
predigested protein produces rapid and 
satisfactory response in the more advanced 
condition, and even in the icteric phase tends to 
arrest the rapid progress of the disease. Further 
work is in progress. 

T. R. Doraiswamy, 

V. R. Naidu. 

M. V. LAKSUMrNARAYAN RaO, 
V, SUBRAH VTAN YAN. 

Dept, of Pathology, 

Medical College 
and 

Central Food Tech. Res. Institute, 

Mysore, 

April 22, 1951. 

1. Sunder Rao, KrDhna.swamy Rao and Anderson, 
Citry. Sc/., 1951, 20, 41. 2. These results will be pub- 

lished elsewhere. 
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THIOCARBAMIDO DERIVATIVES OF 
DIARYL SULPHONES AND SULPHIDES 

In a previous communication biguanido deri- 
vatives of diaryl sulphones and sulphides Kave 
been reported. In this part mono- and bis- 
thiocarbamido derivatives are described. The 
thioureas were prepared by refluxing the 
amine with the corresponding mustard oil in 
an alcoholic medium and purified by dissolv- 
ing them in alkali and reprecipitating with acid 
and subsequent crystallisation from alcohol. 
Some of these compounds have shown marked 
antibacterial properties in in vitro tests. 

The melting points of these compounds are 
recorded below. 






O 


O 



X, 
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o 
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6 

u 

1 
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CJ 
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1 
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i 

r4 

1 
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1 

Co Ho- 

.. 213 '^ 

189 ° 

0 

0 

00 

t—i 

2 

^-a~CcH 4 - 

, . 198 " 



3 


.. 191 ^ 

. . 

92 ° 

4 

I^1-CoH4- 

192 " 

185 ° 

84° 

5 


. . 208 " 



6 


.. 206 ^ 

. , 

. . 

7 

//2-CH3-C0H4- 

.. 210 ° 

, , 


8 

CHo=CH-CHo- 

181 ° 

146 ° 

176 ° 

9 


.. 211 ° 

. . 


10 

;^-(CH3),CoH.. 

. . 246 ° 


• • 


X=-NH-CS-NH— 


Attempts to make the corresponding SEt and 
SMe compounds from the thioureas were not 
successful. The unsubstituted bis-thiourea de- 
rivative of diamino-diphenyl sulphione also 
could not be prepared by reacting the base with 
thiocyanic acid. 

Organic Chem. Dept., J. R. Iyengar. 

Ind. Inst, of Science, S. C. Bhattacharyya. 
Bangalore 3, P. C. Guha. 

June 12, 1951. 


GUANIDO DERIVATIVES OF DIARYL 
SULPHONES AND SULFIDES 
In continuation of the work already reported, 
guanido derivatives of 4 : 4'-diaminodiphenyl 
sulfide and sulfone 4-nitro-4'-amino diphenyl 
sulfide and sulfone, hiave been prepared with 
a view to studying their pharmacological pro- 
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parties. These compounds were obtained by 
refluxing the amine hydrochlorides with various 
arylcyanamides in a suitable medium (alcohol) 
and purified through crystallization from dilute 
alcohol or water. The aryl cyanamides required 
for the condensations were obtained by desul- 
furization of the thioureas prepared from the 
corresponding amines. The compounds are 
under pharmacological investigation. 

The melting points of the compounds are 
tabulated below: 
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Organic Chem. Dept., B. N. Jayasimha. 

Ind. Inst, of Science, S. C. Bhattacharyya. 
Bangalore 3, P. C. Guha. 

June 12, 1951. 


THE DEVELOPMENT OF MOTILITY 
IN THE SPERMATOZOA OF THE 
ALBINO RAT AND THE GOLDEN 
HAMSTER* 

Six sexually mature male albino rats and 
golden hamsters were obtained and chloro- 
formed. The animals were then pithed by 
breaking the vertebral column at the junction 
of the head and the neck. The abdomen was 
then cut open and the entire reproductive tract 
removed within a few minutes after the un- 
consciousness of the animals. The secretions 
from the different regions of the reproductive 
tract were examined immediately after collec- 
tion for motility imder the microscope without 
the addition of any diluent. The secretions 
were spread in a thin layer before microscopic 
examination, all examinations being carried 
out at 100° F. 

^ This work was completed in August 1948, at the 
University of Missouri, Columbia, Missouri, U.S.A. , 
when the author was a graduate student in the Depart- 
ment of Animal Husbandry. The encouragement and 
guidance of Dr, Dennis T, Mayer is very deeply appreciaf' 
ed. 
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The sperm collected from the testis and the 
head and body of the epididymis of the rat and 
the golden hamster showed very poor motility, 
and only a slight improvement in motility could 
be noticed on the addition of 0-9 per cent 
saline and warming to 100° F. The secretions 
collected from the tail of the epididymis were 
thick and viscous but even here with a very 
high sperm concentration sperm could be seen 
being gently swept across the microscopic field 
in waves. The motility is not maximal nor the 
distm’bance in the microscopic field violent in 
view of the very high sperm concentration and 
the viscosity of the secretions. It is extremely 
important that the examination of these prepa- 
rations should be made quickly since the move- 
ment is greatly impeded by the rapid drying 
of these secretions. The motility of the sperm 
at once becomes maximal after the addition oi 
a drop of 0-9 per cent, saline or 5 per cent, 
glucose solution or any other isotonic solution 
and warming to 100° F. This stimulatory effect 
on sperm motility appears to be due mainly to 
the lowering of the viscosity of the secretions 
as well as to the reduced sperm concentration 
which renders the lashings of the tails of the 
sperm more effective and motility more easy. 
The secretions from the ampulla were less 
viscous than thiose from the tail of the epidi- 
dymis and the sperm motility was very active 
although not maximal and gentle wave-like 
movement could be noticed in the microscopic 
field. The motility becomes' maximal soon after 
the addition of a drop of the diluents mentioned 
earlier and warming to 100° F. It should be 
noted, however, that the wave-like motion 
manifest in preparations from the tail of the 
epididymis and the ampulla is rather of short 
duration and quickly stops probably due to 
partial drying of the viscous secretions. Addi- 
tion of the above diluents at this juncture 
throws the sperm into maximal motility. When 


secretions from the above-mentioned regions 
are spread thinly and examined directly with 
the naked eye, evidence of sperm motility can 
be obtained by the marked disturbance notice- 
able in the secretions. 

It therefore appears that the sperm of the 
rat and the golden hamster are differentiated 
for motility very early in their development 
just as in the case of the other species already 


Deer sperm from the bead of epididymis, stained with 
Weigert’s iron heematoxylin and safranin Note the 
cytoplasmic cap at the anterior end of the acrosome and 
the cytoplasmic drop at the anterior end of the connect- 
ing piece, X 720. 

studied. The ability for maximal motility, 
however, is attained by the time they reach the 
tail of the epididymis and it can therefore be 
presumed that the sperm complete their deve- 
lopment and become physiologically mature by 
the time they reach this region. While the 
accessory secretions may have important func- 
tions to perform in sperm physiology it is 
doubtful whether these secretions have any 


Motility of sperm from different regions of the male reproductive tract of the alhbio 
rat and the golden hamster before and after dilution with isotonic solutions 


Site of collection 
of material 


Albino rat 


Golden Hamster 


Motility before Motility after Motility before Motility after 

dilution dilution dilution dilution 


Testis 

Head of epididymis 
Body of epididymis 
Tail of epididymis 


Very poor 
do 
Poor 

Wave-like movement 
of short duration 
do 


Very poor 
do 
Poor 

Maximal motility 


Very poor Very poor 

do do 

Poor Poor 

Wave-like movement Maximal motility 
of short duration 
do 


Ampulla 


do 


do 
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specific stimulatory effect on sperm motility. 
Two important ways in which they appear to 
influence sperm motility seem to be by lower- 
ing the viscosity of the ampullar contents and 
by reducing the sperm concentration, these two 
factors being sufficient to induce maximal mo- 
tility in the ejaculated semen. As Walton^ says, 
another important function of the accessory 
secretions appears to be to increase the bulk 
of the ejaculate and thereby render the urethral 
contractions more effective. 

Dept, of Animal Husb., C. Krishna Rao. 

Madras Veterinary College, 

Vepery, 

January 20, 1951. 

Madras, 


1. Rao, C. K.. and Hart, G. II., /. Fe/, AV.f., 1948, 
9, 280. 2. Rao, C. K. and Berry, R. O., 1949, 10, 

357. 3.. — , III Press. 4. Ind. Vet. 1949? 25, 

305. 5. — , Ibid., 1950, 27, 23. 0. Walton, A., “The 
Technique of Artificial Insemination (with introductory 
chapter), Imp, Pitr. Avim. Breed* and- Oliver & 
Boyd, Ltd., Edinburgh, 1933, 1, 56. 


VIGOUR IN GROUNDNUTS 
After harvest, the vegetative portion of the 
groundnut plant is often employed as a cattle 
feed or as a green manure. This wholesome 
practice is by no means common, since fre- 
quently the plant dries up at maturity, shed- 
ding most of the leaves. In ’ an overall 
programme devoted to the improvement of this 
crop, consistent efforts have been maintained 
to improve the quality and quantity of the top 
growth thus providing a wider range for its 
utilization. Mention is made in this preliminary 
note of a little success achieved in this direc- 
tion. 

In many cases, individuals appear in Fo hav- 
ing a greater vigour than either of the parents. 
In subsequent generations, this vigour is as 
often lost as letained. Usually these vigorous 
types set either poorly or bear pods of small 
size. Since 1939, a large number of these 
vigorous hybrid progenies have been under 
trial. The object aimed at is to obviate the 
defects of poor bearing and reduced pod size, 
while retaining the desirable feature of vigorous 
top growth.. 

Two of such hybrids (both bunchy in 
habit) have been under trial at the Visves- 
wariah Canal Farm, near Mandya, under dry 
land conditions, although there was extra sub- 
soil moisture. Both of them are hardy, resistant 
to drought, tolerant to ticca (Cercospora sp.) 
leaf spot; and retain the bulk of the leaves till 
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maturity. The yield of pods compares favour- 
ably with commercial types under cultivation. 
Of these H.G. 5 (G. 0195) a cross of Mysore 
Local and Spanish, is semi-erect and bears 
small pods. The pods are two seeded, the sur- 
face boldly reticulated and the kernels flesh 
coloured. The other hybrid between Virginia 
and Small Japan, H.G. 6 (G. 0689) is more 

bunchy in habit and bears medium sized pods. 
The two seeded pods are often deeply con- 
stricted and slightly misshaped. The kernels 
are flesh coloured. Their performance under 
field conditions is as follows; 


Variety 

Sea'^on 

Pods per 
acre in ih. 

Haulms per 
acre in Ib. 

H.G. 5 

1949 -.50 
19.50-51 

1,250 

1 100 

IG.OOO 

13,200 

H.G. 6 

1949- 50 

1950- 51 

1,350 

1,200 

15,000 

12,350 


The haulm yield obtained is two to three 
times more than ordinary. 

This work is partly financed by the Indian 
Central Oilseeds Committee. 

Botany Section, K. Gopala Iyengar. 

Dept, of Agriculture, G. Sreenivasa Iyengar. 

Bangalore, 

January 20, 1951. 


SOME OBSERVATIONS ON THE 

GENICULATE AWNS OF HETERO- 
POGON CONTORTUS ROEM, & SCHULT. 
The awns of ball-forming variety of Heteropo- 
gon contortus Roem. & Schult. (Andropogon 
contortus Linn.) have the property of perform- 
ing a right-handed torsion on being moistened. 
Drying-up produces a reverse movement. Re- 
ference to classical literature (Haberlandt) 
reveals a wealth of morphological and anato- 
mical details bound up with a teleological 
explanation, viz., that it helps to push the seed 
into the soil. We have the following reasons 
to discount this: — 

(a) It is possible for the awn to turn even 

when the seed is held fast. 

(b) A number of such seeds were inserted 

vertically into glass tubes containing 
agar gels of various concentrations. 
The awns were then wetted, all the 
time keeping a horizontal microscope 
focussed upon the seed to measure its 
‘boring’ movement (if any). In no 
case was any such movement observ- 
ed. Neither did the ?*eyerse move- 
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merit- tend to pull out the seed from 
the substratum. 

Kerner and Oliver describe the feathery 
awns of Stipa pennata (feathery grass) which 
are also capable of performing the same move- 
ment but they place this factor as subsidiary. 
According to them, the majority of the boring 
action is performed by the wind oscillating the 
awn from side to side thius compressing the 
upward pointing stiff hairs on the seed which 
recoil and push the seed in. They further state 
that the rotating movement anchors the knee- 
shaped awn against other branches and levers 
the seed into the soil. 

We tend to offer no further explanation — 
teleological or otherwise — in the present case, 
but merely wish to record the facts, in support 
of Huxley’s statement that ‘'the greatest 
tragedy in science is the slaying of a beauti- 
ful hypothesis by an ugly fact 
Botany Dept., B. S. Navalkar. 

The Institute of Science, P. J. Dubash. 

Mayo Road, 

Bombay 1, 

February 20, 1951. 


THE PRONEPHROS OF APLOCHEILUS 
MELASTIGMA (McCLELLAND) 

Goodrich! has observed that it is a remarkable 
fact that the pronephros remains functional in 
some adult Teleosts, like Fierasfer^ Zoarces 
(Emery-) and Lepadogaster (GuiteF). I have 
been studying recently the organogenesis of 
Aplocheilus melastigma, and I find in this 
species a persistence of a functional proneph- 
ros in the adult. 

In well grown specimens of Aplocheilus a 
pair of prominent pronephric glomeruli are 
present on the median side of the anterior end 
of the definitive or mesonephric kidneys- The 
arterial connections of the phronephros are 
well developed and indicate its functional 
nature. A comparison of the condition 
obtaining in Aplocheilus with the des- 
cription and illustrations given by Guitel-^ for 
Lepadogaster confirms the view that the pro- 
nephros of Aplocheilus is functional. I have 
also studied for comparison the adult kidneys 
of other genera of fish, like Ophicephalus and 
TherapoUj but in these there is no persistent 
pronephros. 

In this context a few observations on the 
development of the pronephros in Aplocheilus 
will be relevant. Moghe^ has stated that there 
are two views regarding the origin of the pro- 
nephros. The pronephric tubules of Aplochei- 


is; 

lus, of which there is only one pair, develop 
independently of the archinephric duct which 
is developed earlier. Maschkowzeff^ has traced 
the origin of the pronephros to the lower part 
of the nephrotome whose cells have become in- 
corporated in the general body cavity, and 
finds that in the origin of the mesonephric 
vesicles the relation to the nephrotome is more 
distinct. Fraser*^ points out that Maschkowzeff’s 
‘interpretation is the correct one, though his 
explanation is not convincing’. In Aplocheilus 
there is convincing evidence for the origin of 
the pronephros from the nephrotome. In a 
transverse section of an early embryo of about 
36 hours a distinct intermediate cell-mass, with 
a trace of coelomic space constituting a true 
nephrotome is present on either side. From an 
examination of serial sections of several early 
embryos I find that the ‘Anlage’ of the prone- 
phros in Aplocheilus arises from a distinct 
nephrotome, and the development of the kid- 
neys of Teleosts is not therefore aberrant but 
falls in line with that of other Vertebrates. 
Further work is in progress. 

My thanks are due to Prof. R. V. Seshaiya 
for guidance in my work. 

Zoology Dept., K. Rangarajan. 

Annamalai University, 

Annamalainagar, 

March 10, 1951. 


1. Goodrich, E. S., Stuiiii's on the Structure an I Dcrchp-^ 
7ncnt of Vertebrates., London, 1930. 2. Emery, C., Fauna 

IJ. Flora. Golfcs.v. Neapel. yVw 2, 1880. 3. Guitel, 

F., Arch. Zool. Fxfier., 1900, 5, 505. 4. AToghe, U. A., 

Presidential Address to the Z-hd Section of the. Indian 
Science Ome^ress^ 5. Alaschowzeff, A.,Z,oo!.Jb.Abt. 

2, Anat. U. OiFo^., 1926, 48, 2Jl. G. Fraser, E. A., Biol. 
Ren., 1950, 25. 159. 


EFFECT OF TANNERY WASTES ON 
SOIL CONDITIONS AND PLANT 
GROWTH 

Tannery wastes are generally stored in settl- 
ing ponds and, after a period of sedimentation 
and fermentation, they are discharged into the 
nearest watercourse or on land. In regard to 
the effects of tannery wastes on soil conditions 
and plant growth, there is practically no infor- 
mation.^ Recently, we have carried out some 
studies on these aspects and the observations 
are briefly described below. 

The liquid wastes from a fair-sized tannery 
near Madras have been, over a period of about 
20 years, riin into basins scooped out of earth 
spread over an area of about IVz acres adjoin- 
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ing a stretch of paddy fields and the main 
irrigation chanrxel from a tank in the neigh- 
bourhood. The effluent is allowed to accumu- 
late and stagnate in such ponds and is some- 
times, particularly during the rainy season, 
allowed to overflow^ provision not having been 
made to treat the material and to dispose it of 
satisfactorily. Continued stagnation of the 
wastes causes considerable putrefaction giving 
rise to'gases, such as HoS ; and the overflow of 
the material causes heavy incrustations of 
salts and organic matter around the basins. 
The effluent basins are situated on a higher 
level in relation to the agricultural land (sandy 
loam with low water-holding capacity) and 
are very close to the latter (being separated by 
a bund and the irrigation channel), thus caus- 
ing considerable seepage of the waste material 
into the adjacent land. 

The soil in the area (about 92 acres covering 
three-fourth of a mile down the tannery 
effluent basins) has steadily become infertile, 
some acres of the affected belt of land having 
completely lost their productive capacity and 
the others partially. Whitish patches (mostly 
salts, e.g., NaCl) and blackish flakes (mostly 
organic matter) both traceable to tannery 
wastes may be noticed on the soil surface. 
Characteristic saline vegetation, e.g., growth 
of salt bushes and nut grasses, may also be 
seen. Germination of paddy on the fields is 
very unsatisfactory and in the case of the rice 
plants that come up the grain formation and 
the quality of grains are poor. Heavy manur- 
ing of these fields has had practically no bene- 
ficial effect on plant growth and crop yields. 
At the same time, satisfactory crop yields are 
obtained from the adjoining fields containing 
the same type of soil. 

A large number of samples of soils and sub- 
soil waters from these two contiguous belts, 
fertile and affected, of the farm-land were ex- 
amined. One set of results are given in Table I. 
The tannery effluent had pH values generally 
ranging between 8 *6-10 -9, and its composition 
varied (parts per 100,000) : total solids, 1054-4' 
2294-8 ; loss on ignition (organic matter), 
40-4-124‘8 ; residue on ignition (mineral mat- 
ter ) , 1014- 0-2170 -0; SiO„ 5 - 6-17 • 2; Ca (BCOs)., 
6-9-22-7; MgCHCOs)^, 8-4-178-1; NaHCOg, 
66-8-353-5; NaoCOs, 46-9-111.9; NaaSO^, 15-4- 
299-1; NaCl, 547-1-1903.0; Cr, 0.08-0-33; 
As, traces. 

The sub-soil water from the affected area 
had a pH value of about 8 and had the follow- 
ing composition (parts per 100,000) : total 
solids. 958*4 ; loss on ignition (organic matter), 
36-8; residue on ignition (mineral matter). 


921*6 ; SiOo, 16-0 ; Ca (HCO,)., 111-5 ; CaSC.^, 
15*3; MgSO.„ 82-0; Na.SO.i, 130*0; NaCl, 
537-5. 

Table I 


Fertile area Affected area 



0-12" 

12"-30" 

0-12" 

12"-24" 

M cell a nical com position 
of soil (%) ; 





Coarse sand 

54-1 

44-0 

48-6 

45*9 

Fine sand 

20-5 

23-5 

23-5 

12-8 

Coarse fraction 

74-6 

07-5 

72.1 

58 -7 

Silt, fi.ne silt and clay 
Physical characteristics : 

25-4 

32-5 

27-9 

41-3 

Maximum water-hold- 

37-7 

47-1 

24-1 


ing capacity [%) 

Pore space (%) 

40-7 

46 >8 

2S-5 

— =!• 

Exchangeable base: : 





(in milli-squivalents) 

{cf) Sodium & potassium 

0-7 

0-4 

9-5 

11-7 

if)) Total exchangeal'i'.e 
bases 

Deg>'ce of alkalisatio-n 

7-1 

10-5 

IS-7 

20-8 

(%) : 

Ex. Na-F K X lOO 

9-9 

3-8 

50-8 • 

5(3*2 


Total exchange capa- 
city 

IVaier extracts of soils 
(1 : 5) : 

(parts per 100,000) 


Total solids 

8-8 

7-6 

130-2 

63*4 

Mineral matter 

8-3 

7*4 

123-4 

61 -S 

NaHCO. 

nil 

nil 

]4.9 

24-2 

Na.CO,; 

nil 

ni! 

1-4 

2-3 

Na..SO.i 

nil 

0-4 

20-2 

11-1 

NaCl 

2-6 

2-8 

83-2 

17*0 

Cr 

nil 

nil 

Tra:es 

Traces 

As • • 

nil 

nil 

T] aces 

Traces 

Resisted wetting in 

spite 

of i)5 

ing left in contact 


with water layer for over 27 days. 


The above oo33rvjiti3n 5 s'id v that as a result 
of impounding the waste waters from the tan- 
nery close to the arable land, the salts, includ- 
ing toxic substances, from the waste materials 
soak through the soil and adversely affect the 
composition of the soil and the conditions for 
plant growth. The detailed paper will be pub- 
lished elsewhere. 

Our thanks are due to Dr. V. Subrahmanyan 
and Mr. C. V. Ramaswamy Iyer for their 
valuable suggestions in the course of the work. 
Dept, of Biochemistry, C. R. Harihara Iyer. 
Indian Institute of R. Rajagopalan. 

Science, Bangalore, S. C. Pillai. 

May 2, 1951. 

1. Southgate, B. A,, Treatment and disposal of 
industrial waste waters,” Department of Scientihc and 
Indostrial Research, London, His Majesty’s Stationery 
Office, 1948, pp. 208-26. 
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A NOTE ON THE OCCURRENCE OF 
MONOSTACHOUS INFLORESCENCE IN 
ELEUSINE INDICA, GAERTN. 

Eleusine indicaf Gsertn., is a tufted annual 
grasSi with a wide distribution in the tropics of 
the East, ascending up to about 6,000 feet above 
sea-level. In the genus Eleusine ^ Gaertn., the 
inflorescence is described to be polystachous, 
consisting of two to several digitate capitate or 
whorled spikes.^’-’^ In E. indica Ranga 
Achariyar*^ describes: “The spikes are elongate, 
digitate 2 to 7, 2 to 5 inches long, all in a ter- 
minal whorl and sometimes with one or two 
lower down.” 

In August 1950, I'lcollscted from the area 
of the Rangoon University campus a number of 
specimens of what appear to be E. indica, but 
bearing only solitary spikes. Plants bearing 
such monostachous inflorescences were found 
growing along withl others bearing the usual 
polystachous type of inflorescence. It was fur- 
ther noticed that in certain specimens, some of 
the inflorescences consisted of solitary spikes, 
while others showed two or more spikes. The 
spikelets in each case were carefully dissected 
and examined, and no difference was noticed 
between the monostachous and thje polystachous 
types. Seeds from the two types have been 
separately collected, and it is planned to test 
in the following growing season whether the 
types breed true as regards their inflox'escence 
character. Monostachous types were subse- 
quently seen to. occur fairly frequently in other 
parts of Rangoon as well, indicating that the 
condition is by no means exceptional. 

To my best kowledge, the occurrence of 
monostachous inflorescence in any of the species 
of Eleusine has not previously been recorded. 

The specimens of E. indica showing monosta- 
chous inflorescences are deposited in the Her- 
barium of the Rangoon University Biology 
Department. 

Dept, of Biology, K. R. Ramachandran. 

Rangoon University, 

March 5, 1951. 

1. Fischer, C. E. C., F/oya of the Presidency of Madras, 
Part 10, Gramltiye, 1934, 1838-40. 2, Hooker, J. D., 

Flora of British India, 1897, 7, 293-96. 3, Rhind, D., 

Grasses of Burma, 1945, 33. 4. Ranga Achariyar, K., 

A Handhooh of Some South Indian Grasses, 1921, 272-74. 


AEGERITA WEBBERl ON SCALE 
INSECTS 

On scale insects (Aleyrodes sp.) infesting the 
leaves of Holarrhena antidysenterica Wall., 
growing in the Botanic Garden, Benares Hindu 
University Campus, an entomogenous fungus 


was collected and identified as Aegerita wehheri 
Fawcett. Popularly known as “brown mealy- 
wing fungus”, it has been shown by FawcetU 
to be of considerable economic importance in 
the biological control of the scale insects on 
citrus. The insects on Holarrhena were found 
killed to the extent of 80 to 100 per cent. Un- 
like as in infection by Aschersonia sp., which 
occurs frequently on scale insects, the stroma 
of A, wehheri is compressed, fiat, smooth, and 
imparts a deep brovmish-black appearance to 
the insects. 

Microscopic examination revealed that the 
mycelium spread from the base of the stroma 
forming a hypothallus. These filamentous 
hyphse were septate and colourless or tawny- 
brown with age. The sporodochia were borne 
on the hyphal strands, bearing aggregation of 
inflated cells (Fig. 1). Fawcett has shov/n the 



extension of the hyphae to considerable dis- 
tances on the leaves, bearing the clusters of 
sporodochia. Considering the degree of morta- 
lity inflicted by A. wehheri on scale insects, 
this fungus may advantageously be used for 
the biological control of scale insects (parti- 
cularly Aleyrodes sp.) in India. 

College of Agriculture, M. S. Pavgi. 

Benares Hindu University, 

April, 1951. 

I. Fawcett, H. S., Mycol\m. 1910, 2, 164-68. 

ENDOSPERM AND EMBRYO 
DEVELOPMENT IN CUSCUTA REFLEXA 
ROXB. 

Although the embryology of Cuscuta has been 
studied by some previous workers, the pecu- 
liarities found in C. refiexa are considered to 
be worthy of record. 


lOO 

After fertilisation the oospore and the pri- 
mar 3 ^ endosperm nucleus enlarge (Fig. 1) and 
divide almost simultaneously. Fig. 2 shows a 
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Fig. I. Upper part of mature embryosac showing 
oospore, two syuergids and primary endosperm nucleus. 
M 288. Fig. 2. Two-celled pro- embryo and two free 
endosperm nuclei ; s, persisting synergic! in this and 
some of the subsequent figures. X 288. Fig. 3. Three- 
celled stage with binucleate basal cell. X 288. Figs. 4 
to 6. Enlarged multi nucleate suspensor cells and five to 
six tiers of cells in the i)roembryo. X 133. Fig. 7. 
Globular embryonal mass connected to the row of four 
suspensor cells by two tiers of cells, a and the upper- 
most suspensor cell sho.vs 42 daughter nuclei. X 133. 

two-celled pro-embryo and two free endosperm 
nuclei in the upper part of the embryosac. 
Repeated free nuclear divisions result in a large 
number of endosperm nuclei, wall formation 
taking place much later (Fig. 8). An interest- 
ing point is that one of the synergids persists 
until a very late stage and is probably haus- 
torial (Figs. 2, 3, 7 and 10, s). 

Both the cells of the pro-embryo divide 
simultaneously resulting in a three-celled stage 
consisting of the larger vacuolated binucleate 
basal cell, a middle cell and the terminal cell 
(Fig. 3). The pro-embryo soon shows five to 
six tiers of cells besides the suspensor (Figs. 
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4 to 6). Anticlinicai and periclinal divisions at 
the tip result in a globular mass of cells. Above 
these are two to four highly vacuolate and 
multinucleate suspensor cells (Figs. 4 to 8). 
Their nuclei divide mitotically and as many as 
42 daughter nuclei have been counted in a 
single cell (Fig. 7). Thus the suspensor forms 
an aggressive haustorium comprising nearly 
three-fourths of the total length of the embryo 
(Fig. 7). 

Two tiers of cells form a short neck between 
the suspensor and the globular* mass of em- 
bryonal cells (Fig. 7, a and b). This develops 
into a knob -like projection pushing into the 
suspensor cell lying immediately above it (Fig. 
9, k). EvOiitually with, the further enlarge- 
ment of the embryo proper the knob as well 
as the suspensor cells disintegrate and form a 
dense mass at its micropylar end (Fig. 11). 

During its further growth the embryo be- 
comes twisted and spirally coiled around itself 
(Figs. 12 to 14). The provascular strands and 
the stem tip can be identified at an early stage 
(Fig. 10, s. f.), but in accox'dance with the 
condition in many other parasites no cotyledons 
are distinguishable. Minute protuberances are 
seen on the hypocotyl and the stem tip which 
appear to be scale leaves but I have not yet 
followed their fui-ther development. 



Fig. 8 L. s. ovule showing vascular supply reaching 
far up into the integument. X 9. Fig. 9. Enlarged 
view of embryo shown in Fig. 8 ; note knob- 1 ike projec - 
tion, >&. pushing into the adjacent suspensor cell X 133. 
Figs. 10 and 11. Elongated young embryo with stem tip, 
s. L, already differentiated and suspensor cells crushed. 
X 30, Figs. 12 to 14. Young and mature embryos, X3r 
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Since the nucellus is absorbed early there is 
no perisperm but the endosperm which becomes 
cellular persists in the seed. In the testa the 
epidermis is followed by a layer of smaller cells. 
The cells of the third and occasionally the 
fourth layer are radially elongated and have 
prominent nuclei. Finally there are ten to 
twelve layers of thin-walled cells of which the 
inner are crushed due to the enlargement of 
the embryo-sac. The vascular supply reaches 
far up into the integument and consists of 
prominent tracheids with spiral thickenings 
(Fig. 8). 

I have pleasure in expressing my indebted- 
ness to Prof. P. Maheshwari for his help. 

B. M. JOHRI. 

Dept, of Botany, 

University of Delhi, 

April 21, 1951. 


1. Feclorlschuk, W., /Wanfa, 1931, 14, 94-111. 2. 
Smith, B. E., Jour. ElisJm Mitchell Sci. Soc., 1934, 50, 
283-302. 


BACTERIAL SOFT-ROT OF PEAS 
In the winter of 1949, green peas were found 
to be affected with, soft-rot in the Delhi mar- 
kets.. The diseased pods always yielded colonies 
of a greyish- white bacterium. This bacterium, 
after purification by single-colony-culture me- 
thod, was inoculated into healthy pods of peas 
by the procedure followed by Townsend (1904) 
when symptoms identical with the natural in- 
fection were produced. The pods showed yel- 
low discolouration from outside but seeds 
within were completely transformed into a soft 
mushly bacterial mass which emitted foul 
odour. The organism was also found to infect 
potatoes, carrots, cucumber, tomato, chillies, 
radish, beet, brinjal, cauliflower and several 
other vegetables. Bacterial soft-rot of peas 
was found in occasional lots affecting 2 to 5 per 
cent, of the stock on the Chicago market in 
1936 by Ramsey (1937). 

Morphology. — The bacterium is a short rod 
with rounded ends, occurring singly or in pairs, 
occasionally in chains; actively motile by peri- 
trichic flagella; Gram-negative, non-capsulated, 
non-spore forming, and not acid-fast. The size 
of the cells is 3-49 x 0-76 m (negative staining). 

Cultural Characters . — On nutrient agar slants 
the growth is moderate, spreading, raised, en- 
tire, moist-glistening and dirty-white in colour. 
Growth in nutrient broth is abundant with the 
formation of pellicle and abundant flaky sedi- 
ment. Colonies on the surface of potato-dex- 
trose agar plates are circular, elevated, smooth, 


glistening, have sharp margins and pale olive- 
grey colour, and with no distinctive odour. On 
potato cylinders the growth is profuse, shining 
and creamy-white. The pathogen grows on 
media with pH ranging from 5*0 to 9-0, the 
best growth occurring at pH 7-0. The optimum 
temperature for growth is between 20“ to 35° C., 
maximum 45° C., and minimum 4° C. The 
thermal death point lies close to 55° C. 

Physiological Characters . — The pathogen is a 
facultative anaerobe, nitrate reducer but failing 
to produce ammonia, milk and litmus curdler 
with acid reaction and no peptonization in the 
latter. In tryptophane broth, hydrogen sulfide 
is not produced even after 15 days’ growth. 
Ehrlich-Bohme method shows positive but 
feeble reaction for indole. Starch is not hydro- 
lyzed. The isolate fm’ther gives negative re- 
action to M.R. and V.P. tests and requires from 
13 to 22 days to liquify gelation. Acid without 
gas formation takes place from dextrose, lactose, 
sucrose, maltose, mannitol, glycerol, levulose, 
rafflnose, arabinose, and xylose. The carbon 
source media, respectively, were prepared by 
adding 2 per cent, by weight of the designated 
compound, before sterilization, to nutrient broth 
containing 3g. of beef extract and 5g. of pep- 
tone per litre. 

Identity . — The bacterium causing rot of 
green peas herein described appears to belong 
to the group of intermediates mentioned by 
Stanley (1938), who reports that 44-0 per cent, 
of cultures isolated from soft-rots are inter- 
mediate between Erwinia caratovora (Jones) 
Holland and Erwinia aroidece (Townsend) 
Holland. It resembles the two pathogens in its 
morphological and cultural characters, and most 
of the physiological characters. It agrees with 
E. caratovora in failing to produce hydrogen 
sulfide and ammonia, diastase negative, and in 
positive test for indole. It is like E. aroidece in 
its lack of gas formation from the carbohydrate 
media and in the negative reaction to M.R. and 
V.P. tests. The pea isolate is, however, unlike 
both E. caratovora and E. aroideace in being a 
slow gelatin liquifier (13 to 22 days) and in 
having slightly higher thermal death (55° C.). 

Thanks are due to Dr. R. S. Vasudeva for 
helpful suggestions and criticism. 

Div. ofMycol & Plant Path., M. K. Hingorani. 
Indian Agric. Res. Institute, 

New Delhi, 

April 26, 1951. 


^1. Ram.sey, G. B., Plu??/ /)/>. Ec/ifr. Snf>.. 1937, 101, PI. 
2. Stanley, A. I*., IV. IV. ArA Stot. B?///., 1938, 
p. 287. ?. Trwn?enc], C. O,, US. Dept. A^^r/r But/ 
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REVIEWS 


Radio Operating Questions and Answers. By 

J. L. Hornung. Tenth Edition. (McGraw-HiU 

Book Co., Inc., New York, N.Y.), 1950. 

Pp. 588. Price $4-00. 

This is a book designed to meet the require- 
ments of the students appearing for the radio 
telegraph and telephone operators’ license 
examinations conducted by the Federal Com- 
m.unications Commission of U.S.A. In tins 
country it will be found equally useful to 
students who have to face the viva voce exami- 
nations of the various Polytechnics in Radm 
Technology and to those that take the Radio 
Operators’ Certificate Examinations. 

The questions and answers cover basic radio 
laws, theory and practice, radio telepaphy and 
telephony and aircraft radio. A special problem 
section which deals with problems relating to 
antenna systems, loran and radar has been 
added to this new 10th edition. That something 
like 2,000 questions have been answered in 
about 500 pages should make it clear to the 
student that this book is intended to serve only 
as a guide to study and not as a text-book. 

A work that is expected to be consulted 
almost solely by examinees should avoid mis- 
takes such as = wavelength, in metres per 


second”- on p. 90, 

“Turns ratio — ” on p. 216, etc. Answeis 

Z2 

to Q. 4.114 and Q. 4.145 bear no relation to the 
questions. The solution to problem 36 as indi- 
cated on p. 533 is likely to convey the wrong 
impression that the pulse repetition period is 
the ratio of the peak pulse power to the average 
power and is independent of the pulse duration. 
The answer to problem 28 (p. 529) is mis- 
printed as 1,199*180 KC/sec. instead of 
1,199*280 KC/sec. Bai'ring a few errors of this 
type, the book can be recommended to the class 
of readers it is intended to serve. R. L. N. 


Introduction to Statistical Analysis. By W. J. 
Dixon and F. J. Massey. (McGraw-Hill Book 
Company, Inc.), 1951. Pp. 370. Price $4*50. 
This book is a welcome change from the 
series of books that have been appearing for 
some time on specialised aspects of statistical 
theory and application. Covering a variety of 
topics from elementary ideas of statistical po- 
pulations, measures of central tendency, dis- 
persion, etc., to advanced concepts of statistical 


inference such as testing of hypothesis, con- 
fidence intervals, sequential and non-parametric 
tests, the book presents the logical problem .In 
each case and the computational methods of 
solution without any attempt to justify the 
formulae used. While a routine practical wor- 
ker may feel happy that he is spared of all the 
mathematical analysis, a student of statistics 
may genuinely complain against the complete 
absence of mathematics. For instance, the 
authors set up a 90 per cent, confidence for 
by considering the lower 5 per cent, and upper 
5 per cent, values of ijs- Why this way? Why 
not consider the 6 per cent, point at the lov'cr 
end and the 4 per cent, at the upper end? In 
fact there is satisfactory answer to this pro- 
blem and the way the authors state does no 
justice to the problem of interval estimation 
of (T-. 

The authors define variance by the sum of 
squared deviations divided by (N— 1). There 
is no particular virtue in suah a definition and 
this might lead to a confusion of terminology. 
The above statistic may be specifically men- 
tioned as an unbiassed estimate of the variance 
in the population which might consist of a 
finite or an infinite set of elements. 

As a general treatise on the scope of statis- 
tical methods this book is useful for the begin- 
ners as well as the professional statisticians 
with all the references, glossaries, discussion 
questions, class exercises and problems it con- 
tains. Some added attractions of this book are 
a description of the punched card technique in 
large scale computations and a number of ap- 
pendices containing inseful numerical tables. 

C. Radhakrishna R.\o. 

Industrial Applications o£ Gasfilled Triodes 
(Thyratrons) . By R. C. Walker. (Published 
by Chapman and Hall, London, W.C. 2). 
Pp. ix -(- 325. Price 40 sh. nett. 

This book is a welcome addition to the scanty 
literature available on the subject. It deals 
with the hot cathode grid-controlled thyr- 
atrons, their operating characteristics and the 
underlying physical theory. Methods of con- 
trol by grid amplitude and phase change are 
explained in detail. Considerable ■ attention 
is given to industrial applications. Cold cathode 
triodes, ignitrons, photoflash bulbs, etc., are 
also dealt with. 

The book is divided into eight chapters. The 
hot cathode gas-filled valve, the gas-filled 
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tetrode, the basic circuits using such triodes, 
applications of the gas-filled triode as a switch- 
ing device and in relay circuits, indicating, 
controlling and measuring devices, voltage and 
current regulator applications and commutating 
devices come up for treatment in separate 
chapters. The last chapter is devoted to other 
types of grid-controlled gas-filled valves. Each 
chapter is a well balanced account of the topic 
under discussion. The treatment is clear and 
the information is mostly accurate. 

The printing and get-up of the book are of 
the high standard we have come to expect of 
the publishers. There are several diagrams in 
the book. All of them are neatly drawn and 
well reproduced. There are excellent photo- 
graphs of typical tubes to explain their con- 
structional features. There is a very valuable 
and well selected bibliography at the end of 
each chapter. This increases the utility of the 
book to those interested in further investiga- 
tions. 

The book can be strongly recommended to 
electrical and cornmunication engineering and 
physics libraries. The honours student will 
find much that is valuable to him in the book. 

S. V. Chandrashekhar Aiya. 


Science in Fisheries. By Lome Manchester. 
(Reprinted f rom the Canadian Geographic 
Journal), Department of Fisheries, Ottaw^a, 
Canada, 1951. Pp. 23. Photographs 34. 

This attractively illustrated booklet briefly 
describes how scientific researches conducted 
for over half a century have contributed to the 
development of fisheries in Canada. In view 
of the various fishery research programmes now 
in operation under the auspices of the Indian 
Union and State Governments and the scepti- 
cism that is often expressed regarding the utility 
of such work, this publication will be of special 
interest to readers in India. 

The booklet sets forth a very satisfactory and 
encouraging record of achievements in fishery 
development made by the Fisheries Research 
Board of Canada, which consists of fifteen 
members drawn from the Universities, Depart- 
ment of Fisheries and the Fishing Industry. 

The most striking contribution made by the 
Board appears to be the exploratory surveys 
which led to the discovery of new resources 
such as the rich fishery of the Great Slave Lake 
in N.W. Territories, the rosefish stocks of the 
Hermitage Bay, new supplies of American plaice 
and cod down the eastern edge of the Grand 
Bank, a new source of supply of the Winnipeg 
goldeye in Lake Claire, etc. On the biological 


side, the studies on the flounder, Pacific and 
Atlantic salmons, lobsters, oysters, seals, etc., 
have enabled the development and successful 
management of their fisheries. The intensive 
study of catch fluctuations have served to pro- 
vide a very adequate management policy re- 
sulting in a maximum sustained fishery. 
Researches on oysters led to oyster culture ana 
investigations on seaweeds have contributed to 
development of the Irish moss industry. 

Technological research, both for the improve- 
ment, of the fishing gear and the full utilization 
of fish products were conducted by the Board 
and its achievements in this line are varied 
and interesting. The development of flounder 
dragging, experimental fishing with different 
types of nets and the detection of fish schools 
by echo sounders aided by other electrical de- 
vices in mid layers of water where their exis- 
tence was unknown, are some of the important 
items mentioned. Investigations on fish pro- 
cessing have been responsible for improvements 
in preservation methods, especially refrigera- 
tion, salt-fish drying, canning and recovery of 
edible flesh from fish wastes; and these have 
helped in saving large sums of money to the 
industry. Several bye-product industries, such 
as the preparation of albumin from fish as an 
egg-white substitute and the production of pep- 
tones from fish waste, have been built up. The 
“animal protein factor” of different Canadian 
fishes and fish products have been determined 
to demonstrate their food value. Other im- 
portant contributions are the development of 
a new method by which 85 per cent, of the oil 
from cod livers could be extracted, the prepa- 
ration of a highly palatable margarine oil, the 
development of processes for obtaining prota- 
mine from salmon milt, insulin from halibut, 
lingcod and whales, and decolourizing carbon 
from herring scales. 

A notable fact is that the results of the 
Board’s researches are applied in the field of 
development through the operation of the De- 
partment of Fisheries and made freely available 
to the fishing industry, who appear to have been 
quick and ready in making use of the findings. 
Many of the items of research have direct 
applied value to the industry. But a few 
schemes, especially those concerning biological 
researches, have a long-range outlook. A cor- 
rect approach has been made in every branch 
with a clear conception of the objectives, and 
it is surely wise planning that has enabled a 
comparatively small group of scientists to make 
such outstanding contributions to the develop- 
ment of the industry in Canada. 

T. V. R. PlLLAY. 
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Problems in Chemistry for Advanced Students. 
By Messrs. Y. G. Lele, G. B. Kolhatkar and 
K. R. Jog. (Dastane Brothers’ Home Ser- 
vice, Poona), 1950. Pp. 196 + 96. Price Rs. 5. 
The book is a re-issue of the authors’ Prob- 
lems in Organic Chemistry and Problems in 
Physical Chemistry in one volume, and is bound 
to be useful to students of Chemistry of the 
B.A., B.Sc. and M.Sc. courses in our Univer- 
sities. 

Adaptation and Origin in the Plant World. By 
F. E. Clements, E. V. Martin and F. L. Long. 
(Waltham, Mass: The Chronica Botanica 
Co.), 1950. Pp. 332. Price $6-00. 

This exquisite Plant Ecological treatise is 
quite unlike the usual text-books appearing on 
the subject. The book summarises the results 
of a long-range project on piant adaptation and 
origin conducted by the late Drs. F. E. Clements 
and F. L. Long with, the collaboration of Dr. E. V. 
Martin at the Santa Barbara (sub -tropical marine) 
and Pikes Peak (Alpine) experimental gardens 
and laboratories. Thoroughness of planning 
this large-scale experimentation is seen in every 
chapter of the book and is typical of all field 
experimental work conducted in American Eco- 
logical laboratories. Some of the important 
chapters in the book are: Behaviour, Factors 
and Control, Functions, Ecogenesis, Controlled 
Experiments, Experimental Morphology and 
Phylogeny. Of particular interest to research 
workers in this country would be the simplicity 
of the instrumentation and the very elaborate 
results derived from that simple lay-out. Most 
of the physiological set-up used in these in- 
vestigations is what could be normally rigged 
up in many Indian Botanical Laboratories and 
this book clearly sets one thinking on the need 
to overcome complacency and start vigorous 
schools of research in Plant Ecology in many 
University centres in India. 

The strong point of the publication is its fine 
get-up and splendid illustrations, credit for 
which goes to Mrs. E. S. Clements, There are 
a few weak spots, however, the most important 
of which relates to the lack of any suggestion 
on the need for using statistical interpretation 
of the various field data on speciation, growth- 
rate and transpiration measurements, chlemical 
and physical soil analyses, etc. There are ob- 
vious disadvantages when statistical interpre- 
tation of voluminous data is not resorted to, the 
most important of them being the cautious 
conclusions that one is inclined to draw. Al- 
though,- this cautious attitude is not evident in 
this book mainly because of the other advan- 
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tages the authors have had, viz., elaborate 
nature of the planning and the long period over 
which the observations have been made, yet the 
possibilities of obtaining a more uniform inter- 
pretation of the various experimental results 
by applying statistical methods cannot be ruled 
out. 

There should be no hesitation in recommend- 
ing this book to all botanical workers engaged 
in routine teaching as well as those interested 
in plant ecological research and general prob- 
lems of morphogeny, phylogeny and evolution. 

T. S. S. 

Scientific and Learned Societies of Great 
Britain. A hand-book compiled from Offi- 
cial Soiu'ces. (George Allen & Unwin, Ltd.), 
1951. Pp. 227. Price 30 sh. nett. 

Previously called the Year-Book of Scientific 
and Learned Societies, this hand-book makes 
a welcome return after eleven years. It is now 
arranged in two parts. 

Part I, included for the first time, deals with 
the organization of scientific research in Great 
Britain and gives the names and addresses of 
the main research establishments administered 
by the Department of Scientific and Industrial 
Research, the Medical Research Council, the 
Agricultural Research Council, and the Research. 
Association. A valuable chart is included, 
showing the relationships which exist between 
bodies engaged upon scientific research in Great 
Britain. 

Part II follows the previous editions and 
gives full details of more than 600 societies in 
Great Britain, including the objects and publi- 
cations of the society concerned, the member- 
ship subscriptions, meeting times and principal 
officers. The societies are listed alphabetically, 
and are classified. 

Register o£ Scientific and Technical Personnel 
The second part of the first volume of the 
National Register of Scientific and Technical 
Personnel has just been published by the Coun- 
cil of Scientific and Industrial Research, ft 
contains the names of engineers — civil, elec- 
trical, mechianical, chemical, mining, marine, 
automobile, aeronautical and communication — 
who furnished particulars for registration after 
the issue of the first part in September, 1949. 

The information given in this register in- 
cludes in brief outline, academic and profes- 
sional qualifications, practical experience — 
nature and scope, address, present occupation, 
nature of employment, etc., of qualified engi- 
neers in India. At the end of the volume is 
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given a classified statement of the numbers of 
engineers under different categories ar.d a brief 
account of Engineering Organizations and Socie- 
ties and Technical Education in India. 

Annals of the New York Academy of Sciences: 
Volume 51, Article 6. Pages 1001-1122: Me- 
thodology and Techniques for the Study of 
Animal Societies. New York, 1950. 

The present publication is a collection of the 
eleven papers presented at a symposium on 
Methodology and Techniques for tne study of 
Animal Societies promoted joi^itly by the New 
York Academy of Sciences and the New York 
Zoological Society, in the fall of 1948. 

Some idea of the nature and scope of the 
.papers can be gathered from their titles: — 
General plans and methiodology for field studies 
of the naturalistic behaviour of animals by 
C. R. Carpenter; The social behaviour of dogs 
and wolves: an illustration of sociobiological 
systematics by J. P. Scoit (page 1); The rela- 
tionship between observalion and experimenta- 
tion in the field study of behaviour by T. C. 
Schneirla ; Measurement of some physiological 
reactions to Arctic conditions by Laurence 
Irving ; Instruments for the measurement 
of physiological reactions of unrestrained 
animals ..by J. L. Fuller ; Effects of nutri- 
tion and diseases on experimental animals 
by L. J. Goss; A study of the phylogenetic or 
comparative behaviour of three species of 
grouse by J. W. Scott; Social life and the indi- 
vidual among vertebrate animals by N. E. Col- 
lias; The isolation of factors of learning and 
native behaviour in field and laboratory studies 
by B. F. Riess; Techniques for observing bird 
behaviour under natural conditions by J. T. 
Emlen; The study of wild animals under con- 
trolled conditions by J. B. Calhoun. 

Anyone expecting in this work a simple 
manual on the study of animal societies will 
frankly be disappointed as it is rather a collec- 
tion of serious essays on various aspects of the 
subject by leading workers in different fields 
and on different groups of animals whicihi form 
the foundation for a new discipline called 
sociobiology. What part sociobiology would 
play in the coming years will be watched witli 
no ordinary interest by thinking men every- 
where. 

Barring a few minor blemishes — such as illy- 
conceived for ill-conceived on p. 1094, line 11, 
presumable for presumably on p. 1096, line 20 
and 20 feet for 100 feet in the legend below 


diagram in Fig. 1, p. 1114 — the publication is 
excellent. The summary and bibliography of 
significant references accompanying most of the 
papers, add to its usefulness. The book can be 
warmly recommended to any one interested in 
such studies. 

N. a P. 

The Biochemistry of Fish. Biochemical Society 

Symposia No. 6, 1951, (Published at the 

University Press, Cambridge). Pp. 105. Price 

12 sh. net. 

The introduction by Prof. R. A. Morton 
stresses the importance of research on the ap- 
plied biochemistry of fish. In the first paper, 
the comparative aspects of fish biocihiemistry 
with particular reference to nitrogen meta- 
bolism and blood composition of the marine 
and fresh-water fish as well as teleost and 
elasmobranch species of fish have been dis- 
cussed. The paper on proteins of fish is of 
particular interest in view of the recent re- 
searches on the chemistry of muscular contrac- 
tion. Fish as a class belong to a lower order of 
vertebrates and it may be expected that the 
chemical processes accompanying muscular 
contraction in fish muscle are less complex 
than in the mammalian muscle. In this paper, 
the recent work carried out on the fractiona- 
tion of various proteins in fish muscle and 
some of their physicochemical properties have 
been discussed. The chapter o-n the nitrogenous 
extractives deals with the differences in the 
composition of various species of fisih, with res- 
pect to the non-protein nitrogen. A knowledge 
of the nitrogenous extractives is of importance 
in the study of nitrogen metabolism as well as 
spoilage of fish. The paper on the chiemistry 
and metabolism of fats by Dr. Lovern, an 
eminent worker in this field, discusses the re- 
lationship between the dietary and depot fats 
of a number of species of fishes. The depot 
fats of fish are more complex in composition 
than- those of terrestrial animals. The carote- 
noids of fish have been discussed in another 
paper by T. W. Goodwin. Marine zooplankton 
seem to be the main source of vitamin A in 
marine fish while freshwater copepods seem to 
be source of vitamin Ao in freshwater fishes. 

This monograph is well printed and contains 
valuable information for those interested in the 
biochemistry of fish. Its value would, however, 
have been enhanced if the discussions on the 
individual papers had also been recorded. 

G. N. Subba Rao, 
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SCIENCE NOTES AND NEWS 


Jassieua suffruticosa 

.Sri. M. S. Chandrasekhar, Curator, Botany 
Section Government Museum, Madras, writes 
as follows: — 

On the crest of the Bannerghatta Hill 
(4,480 ft. above sea-level) near Bangalore, 
Jussieua sitffruticosa was found growing in as- 
sociation with Scirpus articulaUis on dry silt. 
Such occurrence of this plant on .dry soil 
appears to be unpublished hitherto. 

Research Degree Awards 

“On the recommendation of a Board of Exami- 
ners consisting of Prof. Eric K. Rideal and 
Prof. S. K. Bhattacharya, Sri. S. Vedaraman, 
M.Sc., of the Indian Institute of Science, 
Bangalore, has been awarded the Ph.D. Degree 
of the University of Bombay, for bis thesis on 
^‘Adsorption Studies on Catalysts of Industrial 
Importance’'. 

On the recommendation of a Board of 
Examiners consisting of -Professors A. I. Vo^gel, 
H. Vincent, A. Briscol and E. K. Rideal, Sri. 
M. Narasimha Sastry, M.Sc., has been admitted 
to the Doctor of Science Degree of the Andhra 
University for his thesis on ‘‘ Newer 
Methods in Volumetric Analysis.” 

Reviews of Pure and Applied Chemistry 
The Royal Australian Chemical Institute has 
begun publication of a new quarterly journal, 
“ Reviews of Pure and Applied Chemistry/' 
replacing the earlier ‘' Journal and Proceed- 
ings'h The first number, issued in March, 
contains reviews and general articles covering 
important aspects . of pure and applied 
chemistry. 

Annual Pri^e for Popularisation of Science 
An international annual prize of -1,000 
pounds sterling for the best works of scienti- 
fic popularisation has bean established by 
Mr. M. B. Patnaik, an Indian Industrialist, and 
will be awarded under the auspices of 
UNESCO, bearing the name of Kalinga, In 
co-operation with the International Council of 
Scientific Unions, UNESCO, will draw up and 
publish the rules for competition for the prize; 
and the first award will be made in 1952. 

Watumall Foundation Essay Contest 
Watumall Foundation is offering seven prizes 
for the best essay cn ^‘Population Control 


in Relation to Food in India^^ the highest 
prize being Rs. 3,000. Essays must be in Eng- 
lish, not exceeding 3,000 words and must deal 
with the problem and its solution. They are 
to be submitted to Mr. J. Watumall, Kishore 
Buildings, Kalbadevi Road, Bombay 2, before 
August 12, 1951. 

New Jute Pest 

Fiisarium, not hitherto known to be a jute 
parasite, has been detected to cause damage to 
jute plant recently at Tarakeswar (W. Bengal). 
Heavy wilting of jute plants was reported from 
Tarakeswar. The affected plants, on examina- 
tion at the Agricultural Research Institute of 
the Indian Central Jute Committee, were found 
to have Macrophomina associated with 
Fusarium. Some specimens of the diseased 
plant gave Fusarium only on isolation. It now 
appears that Fusarium is an- important soil- 
borne parasite of Corchorus olitorius. 

ISCA Memoranda to UNESCO 

The 60-page Memoranda recently issued by 
the Indian Science Congress Association in 
reply to a request by the UNESCO embodies 
reports on the following subjects: Energy 
and Power Resources of India; Science Clubs 
in India; Popularisation of Science through 
Books; and International Collaboration be- 
tween Existing Associations for the Advance- 
ment of Science. 

World Medical Association 

The Annual General Assembly of the World 
Medical Association will be held in Stockholm 
in September of this year, when Dr. Dag 
Knutson, who is Assistant Physician at the 
Karolinska Hospital and President of the 
Swedish Medical Association, will take over 
the presidency from Dr. Elmer L. Henderson. 
It is expected that about 200 delegates and 
alternate delegates will be present at the 
meeting. 

ERRATUM 

Vol. 20, No. 4, p. 102, in the note on “ Potato 
Pyrophosphatases'',— Reference No. 5 should 
read as follows: 

Pfankuch, E., Z, Physiol. Chem. 1936, 241, 34. 
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THE NEED FOR BIOPHYSICAL RESEARCH 


T he main trend of scientific research in the 
present century has been the progressive 
intermingling of various branches, which 
were formerly considered as independent. 
Thus, physical chemistry and mathematical 
physics were the earliest to be recognized as 
distinct fields of study, while biochemistry 
has now been in existence for a considerable 
period as a separate discipline. But the appli- 
cation of physical and mathematical methods 
on a large scale to biological problems is a 
recent development, resulting in the emergence 
of 'biophysics' and ‘biometry’. It is obvious 
that major developments are likely to occur 
in these comparatively virgin fields, which 
serve as common grounds for different well- 
established disciplines. 

In the past, a few biologists have been in- 
terested in the physical aspects of their 
subject, and physicists have applied their 
methods to the study of living organisms. 
Unfortunately, however, there has been no 
uniformity in the approach to biophysics, nor 
even a clear conception of its scope and poten- 
tialities. The problems concerning the develop- 
ment of bioph:>sics as a separate field of 
endeavour have been ably treated in an article 
by R. W. Stacey and his views have been 


discussed by a number of workers in another 
issue of Science.'-' 

The term 'biophysics' may be used to cover 
broadly three types of studies : the physics of 
biological systems, the biological effects of 
physical agents and the use of physical 
methods in the study of biological problems. 
It is thus clear that biophysics covers a very 
large domain of knowledge, and that no logical 
and well-defined demarcation can be laid down 
between it on the one hand and the allied 
branches of physics and biology on the other. 
But there is no doubt that there exists at pre- 
sent a large area of no-man’s-land between 
physic.s and biology, which would yield in- 
teresting results on exploration. For instance, 
there is an impressive volume of work waiting 
to be done on living matter at the microscopic, 
sub-microscopic and molecular levels. The 
worker interested in this phase would study 
tissue ultrastructurc with the aid of physical 
instruments like the X-ray camera, the centri- 
fuge and the electron-microscope. He would 
investigate the various properties of protoplasm 
like viscosity, elasticity, optical activity and 


* “ The Status and Development of Biophvsici.,-’ 
Sdencr, 1951, 113, 169, 017. 
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so on. The thermodynamics of living matter 
constitute another fundamental field of re- 
search, rich in exciting biophysical problems. 
Spectrophotometric analysis of biological 
materials may constitute a real contribution 
to our knovrledge of the molecular patterns 
in the protoplasm and to an understanding of 
the real nature of life. The measurement of 
bioelectric phenomena may lead to a proper 
Understanding of neural and mental processes. 

Man now travels faster and farther, higher 
in the air and deeper in the ocean, than ever 
before. He is exposed to new physical in- 
fluences by virtue of the invention of new 
weapons and machines. We must learn the 
effects of these physical agents on living 
matter and the biophysicist has a large part 
to play in such studies. The rapid advan.ces 
in nuclear physics have led to new and import- 
ant aspects of biophysical research, such as 
the tracer isotope techniques and the effects of 
nuclear radiations on living matter. Again, 
physical instrumentation forms a major portion 
of the projected activity of the biophysicist. 

Perhaps the reason why many of these 
subjects have not been investigated in detail in 
the past is that one needs a background both 
of biology and physics for a proper apprecia- 
tion of the problems. Whether we like it or 
not, there is a difference in the approaches of 
physicists and biologists in tackling their 
problems, and it is difficult for one trained in 


one only of these disciplines to acquire the way 
of thinking of the other. There is obviously 
therefore, a need for the development of a 
special curriculum for training students who 
wish to take up biophysical research. 

Besearches in biophysics have been going 
on in other countries mostly through collabora- 
tion between workers in the two fields to 
which it is related. In some, as in France, 
regular courses of study are available in the 
subject. It is time that we in India too con- 
sidered the possibility of affording courses, at 
the post-graduate level, to those who wish to 
take up research in this fascinating field. As 
a first step, summer courses maybe given in 
the premier laboratories, to acquaint the 
biologists with the physical techniques that 
could be profitably used in their studies 
as also to familiarise the physicists with the 
basic concepts and ideas behind biological 
research. Workers in our country could expect 
to make significant contributions to this field, 
for it is still in the exploratory stage and not 
much spadework needs to be done in catching 
up with workers elsewhere as far as technique 
is concerned. 

Let us therefore earnestly hope that active 
collaboration between workers in physics, 
chemistry and biology will soon be forthcoming 
from our universities and research institutioDS, 
to enable us to contribute our share to the 
field of biophysical research. 


INTERNATIONAL CRYSTALLOGRAPHIC CONGRESS, 1951 


T he Second International Congress of Crys- 
tallography was held in St.ockholm, from 
27th June to 5th July 1951. More than 350 dele- 
gates from many countries attended the session. 
The three Indian delegates were Sir K. S. Elrish- 
nan, Prof. R. S. Krishiian and Mr. A. Verma. 

Prof. A. Westgren, President of the Local Re- 
ception Committee, inaugurated the first ple- 
nary session with an address of welcome to the 
delegates. The Presidential Address was deliver- 
ed by Sir Lawrence Bragg, the President of 
the Crystallographic Union. He gave a brief 
resume of the history of the growth of X-ray 
crystal analysis starting from the pioneer work 
of von Laue and the two Braggs. He referred to 
the ever-increasing application of the tech- 
niques of X-ray crystallography in diverse 
branches of physics, chemistry, mineralogy, soil 
science, agricultui'e, biology and medicine. 

The scientific meetings were divided into 
two sections, reading of papers and sympo- 
sia. The contributed papers were broadly clas- 
sified under the following heads: — order-disorder 
phenomena, various X-ray techniques, organic 


structures, electron diffraction, crystal growth, 
martensite, instruments, neutron diffraction, 
ferro-electrics, inorganic structures, metal struc- 
tures, symmetry computing aids, minerals, pro- 
tein and related structures, cold- worked metals, 
random and deformed structures, diffuse scat- 
tering and others. 

On the 4th and 5th July, symposia were 
held on the following subjects: (1) advanced 
techniques in structure determination and (2) 
electron diffraction in gases. During the final ple- 
nary session it was decided to hold the third 
General Assembly in the summer of 1954 either 
in Paris or in Holland, and the following were 
elected to the Executive Gommittee for tlje 
period 1951-54: 

President: Prof. J. M. Bijvoet (Holland), 

Vice-Presidents: Prof. G. Hagg (Sweden), 

Prof. J. Wyart (France), Secretary: Dr. R. C. 
Evans (United Kingdom), Editor: Prof. P. P. 
Ewald (U.S.A.), Ordinary Members: Prof. J. D. 
Bernal (United Kingdom), Sir K. S. Krishnan 
(India), Prof. E. Onorato (Italy), and. Prof. 
A, L. Patterson (U.S.A.). 
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THEORY OF THE CAPACITY PHENOMENA DISPLAYED AT MERCURY 

CAPILLARY ELECTRODES' 

K. S. G. DOSS AND A. KALYANASUNDARAM. 

(Indian Institute of Sugar Technology, Kanjmr, India) 


H EYEOVSKY, Sorm and Forejt* have de- 
scribed a new and interesting technique 
for the investigation of electrode kinetics which 
involves the study of oscillographic potential- 
time curves obtained by polarising the dropping 
‘mercury electrode with an alternating field. They 
found a peculiar phenomenon due to pyridine 
seemingly disagreeing with the ordinary"’ run of 
polarographic experience. Pyridine is known 
not to be reducible in alkaline solutions- as 
it causes no' wave on the polarographic current- 
voltage curves; yet, when added to an alkaline 
solution, it produces a marked effect on the 
oscillographic potential-time curve. There ap- 
pears at a potential of about — 1 • 5 V. (with refer- 
ence to saturated calomel electrode) a well pro- 
nounced time-lag, which indicates a depolarisa- 
tion process. Since, however, the occurrence of 
an electrolytic process at that voltage must be 
excluded from polarographic experience, the 
stay at that potential has been explained on the 
basis of sudden changes in capacity. 

That this phenomenon is not due to electro- 
lytic reduction of pyridine is suggested by the 
fact that the concentration of pyridine at which 
the time-lag is shown, is about 100 times as 
large as that required to show a similar time-lag 
for an electrolytic depolariser. A closer inves- 
tigation of this phenomenon revealed that the 
ordinary polarographic charging current shows 
in the same solution and at the same potential 
a sudden increase'in the current. These large 
changes in the current have been identified by 
Heyrovskj^ and co-workers as due to desorption 
occurring to a large extent at the voltage at 
which the polarographic wave occurs. It is the 
object, of the present note to formulate a theory 
to explain thie phenomenon quantitatively. 

The adsorption of pyridine may be caused by 
its hydrophobic tendency in alkaline solutions. 
In an attempt to get away from water it tends 
to concentrate at the mercury-sodium hydroxide 
interface. This takes place relatively unham- 
pered at the electrocapillary zero. When more 
negative potentials are applied to the dropping 
electrode, the charged mercury surface attracts 
water molecules by dipolar attraction and hence 
the adsorption of pyridine is diminished. The 
rate of change of current would be closely fol- 


* The authors wish to thank the Uttar Pradesh 
Scientific Research Committee for a grant on a scheme 
of ‘Electrode Processes,* of which this work fonns a part. 


lowing the rate of change of adsorption conse- 
quent on the change of potential. As Heyrovsky 
and co-workers have pointed out, the changes in 
current are due to the changes in the capacity of 
the dropping mercury electrode. It is reason- 
able to assume, therefore, that the maximum 
slope of the current-voltage curve would occur 
at practically the same potential as wherein the 
maximum slope occurs in the adsorption- 
voltage curve. 

The expression for the variation of adsorp- 
tion with potential of the dropping electrode can 
now be formulated. Following Glasstone, 
Laidler and Eyring,^ we gel: — 
eJkT 


— Kice 


(1) 


where 6 == the fraction of the surface covered 
by adsorbed molecules, c = concentration of 
pyridine, k ^ gas constant, e = heat of 
adsorption, and T = absolute temperature. 
The effect of increasing the potential is to in^ 
crease the attraction of water dipoles to the 
mercury surface which means that the heat of 
adsorption would get diininished with increased 
negative voltages beyond the electrocapillary 
zero. If eo is the heat of adsorption of pyridine 
at the electrocapillary zero, it may be reason- 
able to suppose that in general the heat of 
adsorption is given by 

e = Co- KoV, (2) 

where V is the numerical value of the applied 
negative voltage with reference to electrocapil- 
lary zero and K;* is a proportionality constant. 
The equation accordingly becomes 

— K.,V//CT 

Ksce " , (3) 


6 


o/kT 


where Ko — K^e 
Differentiating, we get 

If = (1-5) 


Ko 

7cf ■ 


(4) 


An examination of equation (4) shows that 

^ becomes maximum when 0 = V 2 , it the con- 
dV 

centration of pyridine is so high that at the 
electrocapillary zero ^ is equal to or greater 
than V 2 . (If, however, the concentration of 
pyridine becomes so low that 9 is less than Va, 
d9 

the maximum for occurs at the electro- 

dV 

capillary zero itself.) 


Theory of Capacity Phenomena Displayed at Mercury Capillary Electrodes 


Putting e = ^2 in equation (3), we get 
K3CC ^ Ft" == ^ 



Fig. 1 


where V"' is the potential corresponding to the 
inflection in the polarographic curve. 

IcT V’T 

Therefore, V* = log K3 + log c. (5) 

This shows that V* should be a rectilinear func- 
tion of log c. Fig. 1 gives the curves plotted on 
the basis of the data of Heyrovsky and co- 
workers.^ An examination of the curves shows 
a satisfactory rectilinear relationship, as pre- 
dicted by the above formulation. 

Though this formulation is primarily for con- 
denser current, it can also apply to the shift of 
the half-wave potentials of reactions hindered 
by the adsorbed pyridine, as for example the 
shift of the second wave of the polarographic 
reduction of oxygen. 


1. Heyrovsky and otber.s, Czcchoslir,<ak Chemical Com- 
numi cations^ 1947, 12, Nos. 1-2. 2. Knobloch, E., {CzecJi) 
Chew, lisly., 1945, 39, 54-60. 3. G1 asst one, Laidler 

and Eyring, The Theory of Rate Process's., McGraw- 
Hill, 1941. 


HINDUSTAN TRAINER— 2 


T he first step towards self-sufflciency in 
aviation, may be said to have been 
achieved recently when HT-2, the first Indian 
designed and built prototype aircraft, carried 
out its flight trials successfully. 

The HT-2 is an all-metal, monoplane of 
2,109 ib. gross weight, powered by a 
Gipsy Major 10 Engine of 145 rated horse 
power. Many special features have been in- 
corporated in the design and construction of 
this aircraft which makes it superior to similar 
type of foreign aircraft in the market. The 
aircraft is all metal including the control sur- 
faces, which reduces the maintenance cost in 
operation in varying Indian climatic condi- 


tions. Secondly, the controls are operated by 
push pull rods"’ instead of cables, thereby 
eliminating any lag and delay in the operation 
of controls. The aircraft is fully serobatic, 
unrestTicted for the total gross weight which 
is a feature very few trainer aircraft possess. 

Except for the engine and the instruments, 
all the major components of this prototype are 
designed and manufactured at Hindustan Air- 
craft Factory. The design team was headed 
by Dr. V. M. Ghatage, Chief Designer of the 
factory, assisted by a few foreign-trained Indian 
aeronautical engineers and a group of engi- 
neers from the Indian Institute of Science. 


SINDRI FERTILIZER FACTORY 


S INDRI Fertilizer Factory, which will start 
functioning in September, has a produc- 
tion target of 350,000 tons a year. This annual 
target is expected to be reached during 1953. 

The factory has been planned in such a way 
that the outturn can be doubled by the instal- 
lation of additional equipment. Alternately, 
it can also be expanded to produce ditferent 
types of products such as nitric acid for Indians 
chemical industry in general, ammonium 
nitrate or nitro-chalk as fertilizers, etc. 

An experiment successfully carried out at 
Sindri regarding water supply is worth men- 
tioning. This is the construction of an infiltra- 
tion • gallery to extract sub-surface water 


running below the sands in the bed of the 
Damodar river during the hot season when the 
surface flow dries up. Tests have already prov- 
ed that the infiltration gallery can yield between 
five and six million gallons of water a day. 

Another feature of interest is that in the' 
process of manufacture of 1,000 tons of am- 
monium sulphate per day, about 900 tons of 
calcium carbonate sludge are expected to be 
thrown up as a by-product. Plans are under 
the consideration of the Government of India 
for utilising this by-product as a raw material 
for a cement factory with an installed capacity 
of 300 tons per day of first class Portland 
cement. 
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SCATTERING OF LIGHT IN WATER 

KEPT IN CONTACT WITH METALS 
It is a matter of some practical importance to 
know whether and if so, in what form, metals 
go into solution when they are kept in contact 
with water. The problem was investigated by 
using the method of light scattering. The 
intensity and polarisation characters of light 
scattered transversely by dust-free, double- 
distilled water kept in contact with gold, 
silver, copper and brass were studied as a 
function of time. 

Pure dust-free water is collected in a round- 
bottomed .fliask of 250 c.c. capacity and the metal 
under test is placed in the bottom of the flask and 
washed several times before the flask is final- 
ly filled with water from a distillation outfit. 
The flask is blackened outside leaving circular 
holes for ingress and egress of light and light 
from a powerful carbon arc is focussed on the 
water. The intensity of light scattered trans- 


versely is measured by comparison with that 
of a standard source using a Lummer -Brodhun 
cube and the depolarisation measurements are 
made by the well-known Cornu method. 
Measurements are made at the end of every 
half-hour for the first five hours and after- 
wards at the end of every five hours. In order 
to make sure that the results are not vitiated 
by contamination of water by the impurities 
of air, a test experiment was carried out with 
silver bits placed in the flask and distilling 
water into it by vacuum distillation. Results 
more or less identical with that given by the 
open distillation method, were obtained. 

The effect of copper, silver and brass on 
water is to increase the intensity of scattering 
rapidly in the first five hours and afterwards 
slowly till a steady value is reached in about 
48 hours. The results of the measurements 
are given in Table I. The effect due to silver 
is most marked, the maximum increase being 
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Table I 

Intensity of Scattering: Reading for Fresh 
Double -Distilled Water =1*5 


Time in 

Water 

in contact with 


hours 





Silver 

Copper 

Brass 

0 

2*103 

2*146 

2 

4- 

2- 253 

2-193 

2*09 

i 

2*397 

2*253 

2*10 

u 

2*508 

2*253 

2*13 

2 

2*547 

2*306 

2*15 

2^ 

2*644 

2*350 

2*20 

3 

2.703 

2-378 

2*226 

U 

2*789 

2*453 

2*23.5 

4 

2*859 

2*453 

2*25 

4+ 

2* 90 


2*30 

5 

2*952 

2*547 

2*312 

6 

3*032 

2*605 

2*35 

7 

3*17 

2*654 

2*378 

24 

4*077 

3 *356 

2-8S 

32 

4*1^6 

3*44.5 

2*88 

48 

4*24 

3 *,334 

2*88 

nearly three times that of pure water. 

Copper 


comes next and brass last. It is also observed 


that gold does not afteet the intensity apprecia- 
bly. The track of scattered light is blue and 
homogeneous showing that the scattering 
particles are uniformly dispersed and in fine 
colloidal form. 

The values of /)«, py and ph (calculated using 
Krishnan’s Reciprocity relation) for silver and 
copper samples are given in Table II. 

Table II 


Time of 


Ptt/o 


Pv/o 


Ph 


in hrs. 

Silver 

Copper 

Silver Copper 

Silver 

Copper 

0 

9*0 

9*51 

4*66 

4*75 

95*8 

91*02 

6 

10-62 

11*38 

5*26 

5*57 

88*86 

83-49 

12 

12-53 

14*05 

5*90 

6 • 78 

80*3 

82*48 

24 

14 -88 

16*64 

6*43 

7*40 

68*34 

70*68 

48 

17-29 

18*83 

6*5S 

7*86 

oo * o3 

63*14 

72 

17-31 

18*85 

6*60 

7*80 

55*69 

62*30 


The finite values of po and pu indicate that the 
scattering particles are anisotropic and not 
small compared with the wavelength of light. 
With increase of time of contact, py increases 
slowly, indicating a slight increase in aniso- 
tropy of the particles, pu decreases at first 
rapidly and afterwards slowly till it reaches a 
minimum value. From this it may be conclud- 
ed that the particle-size of the metal sol 
gradually gains in size. 


My thanks are due to Dr. C. S. Venkates- 
waran, Principal, University College, for sug- 
gesting the problem and for his keen interest 
in the work. 

Univ. College, Mrs. Aleyamma George. 

Trivandrum, 

June 12, 1951. 


SCATTERING OF LIGHT IN COLLOIDAL 
DYE SOLUTIONS 

A STUDY of the colloidal properties of the dyes 
is of importance as there is a close relationship 
between the micellar nature and the kinetics 
of the dyeing process. A study of the scatter- 
ing of Light in certain dye solutions (Chryso- 
phenine G and Benzopur purine 4 B) has been 
undertaken by the author with a view to de- 
termining the state of aggregation and the ani- 
sotropy of the dye micelles in solution under 
different conditions. 

The experimental methods used were mainly 
the same as those employed by R. S. Krishnani 
except that incident white light was used. The 
depolarisation values and the intensity of the 
tranversely scattered light (in terms of the 
microammeter reading in the photo-electric am- 
plifier) for a particular dye and salt concen- 
tration at different temperatures are given in 
Tables I and II. 

Table I 


Chrysophenine G 0*066 gram/litre, 
NaCl 8 grams/litre. 


Temperature 

in^^C. 

p,.<% 

Pv /0 

pkX 

Ap„% 

Intensity 

26 

26 

14*7 

100 

0 

7*6 

30 

17 

7*0 

61 

4 

6*4 

35 

16 

5*8 

42 

5 

5*0 

40 

16 

4*5 

33 

7.4 

4*0 

55-85 

16 

4*2 

32 

8*0 

3*0 



Table 

II 



Benzopur purine 4 B 

0*082 grain/litre, 


NaCl 

12 gramsflitre 


Temprrature 
in "C. 

Pu% 

PtX 

pf/o 

^ptt 

Intensi ty 

27 

S *5 

3*6 

70 

1*5 

2*8 

35 

11 

4*3 

63 

3*0 

3.0 

40 

14 

4*7 

54 

5*0 

3*1 

50 

16 

5 8 

50 

5*0 

3*4 

Cr) 

19 

8*0 

56 

4*0 

3*1 

65 

20 

8*8 

56 

3*8 

2*7 


Care was taken to ensure that the salt con- 
centration was small enough so as not to affect 
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the stability of the sol. ^pu has been calculated 
from the equation = pu (obs.) — 2pvl (i-f Pu). 
To a first approximation^ the anisotropic 

part of pu can be considered as equal 

U TPuj 

and the difference may be taken as a measure 
of the finite size of the scattering particle. 
Ph, which is 100 per cent, for small anisotropic 
particles, reduces to zero for large isotropic 
particles and it is also a measure of the size 
of the scattering particle. Further the intexi- 
sity due to pure density scattering is propor- 
tional to the absolute temperature and a 
decrease in the intensity of the scattered light 
with rise of temperature is to be attributed to 
a formation of clusters or large micelles. 

From the experimental observations given 
above, it is clear that, while the micelles of 
Chrysophenine G at 26° C. are small and aniso- 
tropic, those of Benzopurpurine 4B are aniso- 
tropic and of size not small compared with 
the wavelength of light. In the case of Chry- 
sophenine G the intensity as well as the de- 
polarisation values show a gradual decrease 
followed by a sudden drop at a temperature 
whichi may be called the ‘‘transition” tempera- 
ture. These facts indicate that, even at higher 
temperatures, larger but more spherical micelles 
are present and this result for Chrysophenine 
G is in keeping with Morton’s-^ observations 
based on ultrafiltration experiments. On the 
other hand, Benzopmpurine 4B shows a con- 
tinuous increase of and a minimum value 
for ph at the transition temperature due to the 
formation of larger and more anisotropic 
micelles. Such a result can be expected if the 
micelles group end to end and grow only in 
one direction. Beyond the transition tempera- 
ture, ^pu decreases and pn increases showing 
thereby that the micelles are now prabably go- 
ing into solution. The transition temperature 
in the case of both; the dyes is a function of 
the dye and salt concentrations. Further work 
is being continued and a detailed report will be 
published elsewhere. 

My thanks are due to Prof. R. S. Krishnan 
for his help and encouragement. 

Dept, of Physics, S. R. Sivarajan. 

Indian Institute of Science, 

Bangalore, 

June 21, 1951. 


1. Krishnan, R, S., PrM. Ini. Arad. Ar/., 1937, 5, 551. 
2. Gans, Ann. der Pkys., 1912, 37, 883. 3. Bhagavantani, 

Scattering of Light and the Raman Effect^ Chemical 
Publishing Co., 1942. 4. Morton, Trans. Faraday Soc.., 

1935, 31 , 262. 


ON THE RECOGNITION OF FAULTS 
IN THE GRANITIC TERRAIN 
IN MYSORE 

The recognition of planes of dislocation in areas 
covered entirely by crystalline rocks is a mat- 
ter of difficulty. Excepting in areas like the 
Kolar schist belt where exploitation of the gold 
quartz veins by deep mining has laid bare the 
structure and helped to identify and trace seve- 
ral faults, in all other cases in Mysore, surface 
observation alone has rarely suggested the 
existence of planes of dislocation. 

During the course of our recent work tracing 
the boundary between the Closepet granite and 
the Peninsular gneiss some twenty miles 'west of 
Bangalore, we came upon a clear instance of 
faulting in a region covered almost entirely by 
different types of banded gneisses and granites. 
It is our object to describe the geological fea- 
tures of this region which has enabled us to 
conclude the existence of clearly recognisable 
fault plan'es. 



Fig. 1 

A portion of the 1" sheet of the region sur- 
veyed is here reproduced to show the topogra- 
phiic peculiarities of the area. The one out- 
standing feature which strikes our attention is 
the remarkably straight course of the river 
Arkavati and its tributary stream. The 
straight courses of rivers over consider- 
able distances cannot be an accidental 
feature. Moreover, these streams flow in 
narrow gorges and the conclusion is inescapable 
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that these narrow zones represent planes of 
weakess, probably fault zones. 

Our attention was, therefore, concentrated on 
a close study of the geologic features of the 
region in the immediate neighbourhood of the 
river Arkavati and its tributary to find out whe- 
ther any positive evidences of faulting were 
forthcoming. 

The geology of the area is fairly simple. The 
rocks to the east of the river are mostly granitic 
gneisses with a strike of 10° E of North and clip- 
ping at high angles of 75° and more to the east. 
There are occasional bands of pink gneiss amidst 
the granitic gneisses. The rock types west of 
the river are also gneissic with a greater pre- 
ponderance of the pink bands on account of the 
proximity to the Closepet granites. The strike 
of the gneisses is very nearly North-South and 
the dip varies from 40° to 50° E. 

The river bed is the most interesting part. 
This is occupied by a band about 100 feet in 
width of a feldspar-quartz-rock, with numerous 
veins and veinlets of bright green epidote. The 
feldspar is invariably of a deep flesh red colour. 
This narrow belt is highly crushed and jointed. 
The pinkish feldspathic portions appear more 
like veins in the crushed zones. They occur in 
the form of a series of parallel veins healing 
up the fractures. There are frequent changes 
in the strike direction of these veins. 

Two furlongs downstream from the waste 
weir of the Tipgondanahalli reservoir, eviden- 
ces of faulting are still more clear. At this 
point, water flows in one straight line for a dis- 
tance of more than 200 yards in a narrow drain 
about 10 feet wide. The slickensided face and 
the straight edge of the fault are very well 
exposed. The fault plane is seen to dip towards 
the east at an angle of 50°. 

The behaviour of the dolerite dykes on either 
side of the fault line provides further confir- 
matory evidence of faulting. Several dykes of 
dolerite are seen crossing the region in a roughly 
east- west direction. The dykes are seen to ter- 
minate abruptly at the jimction with the fault 
plane. The continuation of these dykes on the 
other side of the fault is not traceable. 

These evidences were again verified in the 
case of the tributary stream which crosses the 
Magadi road near the 5/27 milestone. This 
stream too, as can be seen from the map, has 
a straight course for nearly 9 miles. The only 
difference in this case is that the line of river 
flow is oblique to the strike direct ioii of the 
rocks. Outcrops of rock are not numerous in 
the stream bed, but where present they show 
the deep flesh-red feldspathic rock with veins 
of green epidote. The phenocrysts in the ad- 


joining gneiss too are seen to have turned a 
deep red colour. 

Thte straight courses of streams and stream- 
lets for considerable distances, the presence of 
peculiar and characteristic type of fault rock 
made up of fleshi-red feldspar and bright green 
epidote, the abrupt stoppage of dykes at con- 
tact with these planes of dislocation are indi- 
cative of the existence of fault planes. Taken 
singly or together, these features serve to dis- 
tinguish! fault zones in areas covered by gra- 
nitic rocks where identification of such struc- 
tures is by no means easy. 

Mysore Geol. Dept. B.P. Radhakrishna. 

Bangalore 1, Mohamad Ghouse. 

July 6, 1951. 

ON A SAMPLE OF PL AGIOCLASE- 
GRANULITE” (ANORTHOSITE) ASSO- 
CIATED WITH CALC-GRANULITES IN 
NORTH MANBHUM 

The occurrence, in North Manbhum, of a 
granulitic rock identical to anorthosite in 
composition, and hence an anorthosite for all 
purposes, is being reported here for the first 
time. The credit of its discovery goes to 
the junior author. 

•;The rock occurs in close association with 
typical calc-granulites and amphibolites 
(86'42'30'' E; 23''S1' N approximately), all 
showing gradual lateral passage (cf. also^ and^); 
and consists cf acid bytownite, or rather 
labradorite-bytownite (2Va= 85") as the chief 
constituent with accessory hornblende, epidote- 
zoisite and calcite. There are alternating 
hornblende rich (amphibolite) bands occurring 
in thin streaks, similar to those seen in the 
calc-silicate granuiites from Pahargora.^ 

The rock is genetically connected with calc- 
granuiites, and assemblages show a passage 
from one type to the other by a change in the 
relative proportion of the constituent minerals. 
This variation, characteristic of these rocks, 
has been ascribed to an original difference in 
composition of the sediments. The related 
assemblages with various combinations and 
varying proportions of plagioclase, diopside, 
calcite, tremolite and hornblende are charac- 
teristic of the paragenesis of cordierite-antho- 
phyllite subfacies of the amphibolite facies. 

Another fact worthy of mention is the as- 
sociation of kaolin with these rocks (Dhatara), 
a feature also noticed by Chatter jee in case of 
the white anorthosites of Bankura^. 

The rock is not being described as an an- 
orthosite straight off on account of its very 
distinctive^ but easily readable, genetic 
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fea-tures. But it shows, nonetheless, all charac- 
ters essentially those of typical anorthosites, 
such as are met with in rocks described from 
Raniganj.” Indeed the two could not be told 
apart either in hand specimens or from their 
mineralogical and textural characters. It 
seems possible, thus, that anorthosites and 
anorthosite assemblages could very well be 
produced by high grade metamorphism of 
calcareous sediments having sufficient alum- 
inous impurities and very little or no magnesia. 

We appreciate fully the very serious import 
of the implication, but in view of the unequi- 
vocal field relations, we wish to draw attention 
of petrologists working in related Helds, to 
such a possibility. 

Saurindrai^ath Sen. 
Calcutta University, Bimalendu Roy 
Marchs, 1951. Chowdhury. 


1. Sen, Raychaudhuri and Mukherjee, Sri. mid Culture^ 
14 . 2. Sen, S., Proc. Ind. Sri. Collar.., 1951, 3. 3, 

Chatter jee, S., Anorthosite of Bcngah 


ISOLATION OF NEW NIOBATES 

The niobates of the alkali,^^ alkaline earth 
and a few other metals^"^' have been prepar- 
ed. However literatui'e does not record the 
existence of the niobates of lead, tin and some 
hieavy metals. Recently a new niobate of lithium 
and a tartratoniobate ofllead^were reported.^"® 
Hence studies on niobates were undertaken and 
two new niobates (of lead and tin) have been 
isolated. 

The general method of preparation of the 
niobates consisted in reacting, under suitable 
conditions, a soluble salt of the metal with 
sodium niobate. Sodium niobate Nav0*Nb205. 
7H2O was prepared from very pure materials by 
the method of Balke and Smith.’ To a hot clear 
solution of sodium niobate, a hot 10% solution 
of lead nitrate or acetate was added in a than 
stream with rapid stirring, when a dense white 
curdy precipitate was formed. It was filtered, 
washed thoroughly and dried. The compound 
was analysed for lead and niobium by a method 
which was evolved. It has been found to occur 
in two hydrates having the following percent- 
age compositions: 

1. PbO~39-40, Nb2Or-44-09, HoO— 16*51 ; 
II. PbO--34*31, Nb205~39-95 H2O— 25-74. 
The results agree closely with calculated values 
and therefore the new lead niobate isolated has 
the formula PbO. NboOs nHoO (v/heren = 5 or 
10). Lead niobate is a white insoluble powder. 
Dehydration studies on the two hydrates have 


been conducted and it has been found that there 
is a loss of nearly three molecules of water • by 
keeping at 11 O'" C. for about 5 hours. 

The preparation of the anhydrous lead nio- 
bate has been attempted by the fusion of equi- 
molecular proportions of lead carbonate and 
niobium pentoxide. 

A niobate of tin has been prepared by the 
reaction of stannous chloride with sodium nio- 
bate. It is worth: recording that on the addition 
of stannous chloride, a white precipitate is 
formed which immediately changes colour to 
yellow. The compound has been analysed and 
found to have the percentage composition, 
SnOo— 37-57, NboO,, '-48-26, H2O-14-07. It is 
interesting that in the case of tin, a niobate 
(4 Sn02 -SNb.^OG . 13 H2O) , wuth a base to acid 
ratio of 4 : 3 is formed, which is usually 
encountered in the alkali metals. 

A bismuth niobate has just been prepared and 
full details will be published elsewhere. 

We have pleasure in thanking Prof. Brahm 
Prakash for his kind interest in the work. 

Dept, of Metallurgy, N. R. Srinxvasan, 

Indian Institute of Science, X. VExXUGOpalan. 
Bangalore 3, 

June 25, 1951. 


1. Ro^e, Por:rr, Ann., 1861, 113, 105, 291. 2. heclford, 

Jonr. Amer. Cheni. Soc., 1905, 27, 1216. 3. Lar.sson, Z. 
Anor^. Chein., 1890, 12, 188. 4, Balke and Smith, /twr. 

Amer. Chem. Sor., 1908, 30, 1637. 5. Srinivasan, Proc. 

Ind. Acad. 31A, 304. 6. — , /W., 1950, 31A, 

385. 7. Balke and Smith, loc, cit. 


AN IMPROVED METHOD FOR THE 
CYCLIZATION OF ARYL cu-DI- 
METHOXYETHYL SULPHIDES 
A NEW synthesis of thionaphtliene, which has 
been extended to substituted thionaphthenes 
and to other thiophenes and thiapyrans^ con- 
sisting of the cyclization of phenyl w-di- 
methoxyethyl sulphide (I) by treatment with 
phosphorus pentoxide-phosphoric acid mixture 
in an optimum yield of 37% has deen described 
recently by us.^ The yield was, however, only 
37%. Attempts to effect ring-closure of (I) by 
treatment with fused sodium acetate and 
acetic anhydride, fused zinc chloride and 
glycerine, glacial acetic acid or acetic anhyd- 
ride anhydrous oxalic acid and pyridine 
hydrochloride at temperatures varying, from 
room temperature to were unsuccessful. 

Attempts at the cyclization of (I) by means of 
phosphorus pentoxide-phosphoric acid mixture 
at O'''., roona temperature (27-29"’) and at 60° 
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led to an oil which gave a dinitrophen 3 ^ 1 - 
hydrazone of S-phenylthioglycolic-aldehyde 
but not thionaphthene picrate. The yield of 
thionaphthene from (I) was finally improved 
from 37 to 72*5 per cent by carrying out the 
cyclization as follows:— A mixture of phos- 
phorus pentoxide (34 g.) and phosphoric acid 
(21 c.c.) was heated to 170-80' in vacuum 
(10 mm.) and (I) (8-5 g.) was then added to 
the separating funnel from which it was led 
to the acid mixture during 30 minutes. The 
residual sulphide was rinsed v/ith a little 
benzene. Thionaphthene, which formed the 
distillate, was collected in an ice-cooled re- 
ceiver which was connected to vacuum through 
an ice-cooled trap. The crude thionaphthene 
(5-10 g., yield 89%) did not give a dinitro- 
phen^dhydrazone, but readily formed the 
picrate. It was distilled twice under reduced 
pressure and finally steam-distilled when the 
yield dropped to 72*5%. The purified thionaph- 
thene melted at 26-5-27*5^ 

Cyclization of m-tolyl w-dimethoxy ethyl 
sulphide (7 g.) by treatment with phosphorus 
pentoxide (28 g.) -phosphoric acid (17 c.c ) 
mixture at 160-70710 mm. under the above 
conditions gave a 95% yield (4-65 g.) of crude 
6 -methylthionaphthene, the yield after steam 
distillation was 78% (3*83 g.). Similarly, o- 
bromophenyl w-dimethoxyethyl sulphide (3 g.), 
on treatment with phosphorous pentoxide 
(12 g.") -phosphoric acid (15 c.c.) at 170-80°/10 
mm., gave the hitherto unreported 7 -bromothio- 
naphthene (1-64 g-, yield 72%), b. p. 107-09710 
mm. (picrate, m. p. 144-45°). 

Dept- of Chem. Technology, K. Rabindraist. 

University of Bombay, B.D. Tilak. 

April 10, 1951. 


1. Tilak, et ai., Proc. Indian Acad. Sci., 1950, 32A, 390, 
ci sequa. 


THE FLUORESCENCE TEST AS 
APPLIED TO carboxylic ACIDS 

The fluorescence test is usually carried out by 
heating together small quantities of resorcinol 
and phthalic or succinic acid (or their anhydri- 
de) in presence of a few drops of cone. H 2 SO 4 , 
pouring it in water, which on making alkaline 
to NaOH gives a green orange fluorescence. 
The test is recommended in several text books^ 
for the detection of the above acids and their 
anhydrides. Perkin and Kipping- mention its 
applicability for the detection of inner an- 
hydrides while Bernthsen and Sudborough® 
record that benzoic acid also gives this test. 


We have observed that aliphatic monobasic 
acids (e.£f, formic to butyric, oleic, palmitic, 
stearic, monochloroacetic and lactic), aromatic 
monobasic acids (e.g. 0 - and m-toluic, m-hy- 
droxybenzoic, gallic, cinnamic, salicylic and 
hippuric), and others, such as nicotinic and 
uric acids also give the test similar to that of 
phthalic and succinic acids, showing that the 
test cannot be taken as characteristic of the 
latter only. 

The final alkaline solutions retain their 
green-orange fluorescence even on prolonged 
exposure to air; only in some cases (e.g. acetic, 
monochloro-acetic and lactic) it cha'nges to 
a violet fluorescence. 

The blue fluorescence of malic and citric acids, 
when subjected to this test, may be ascribed to 
the formation of 7-hydroxy coumarin deriva- 
tives which are known to fluorescence in this 
manner in alkaline media. All the experiments 
were performed using cone. H 2 SO 4 (A. R. 
quality), pure resorcinol (of Rhodia, medicinal 
quality) and the purest available organic acids 
and the reproducibility of everj’’ test has been 
ascertained. 

The green-orange fluorescence may be due to 
compounds formed by the condensation of 
resorcinol with the organic acid in presence 
of cone. H 2 SO 4 . Although no systematic 
work appears to have been done in this direc- 
tion, some workers have condensed re- 
sorcinol with certain carboxylic acids in 
presence of anhydrous zinc chloride. Only in 
a few cases the green orange fluorescence of the 
products of condensation has been reported. 

Beilstein records that on heating resorcinol 
in a sealed tube, or along with anhydrous 
ZnClo, HCI, or cone. H 2 SO 4 , some compounds 
are formed which fluoresce in alkaline media. 
We have found that resorcinol does so with 
cone. H 2 SO 4 only under very particular con- 
ditions which are different from those usually 
employed for the reaction between resorcinol, 
carboxylic acids and cone. H 2 SO 4 . A green- 
orange fluorescence is obtained when 0*5 g. of 
resorcinol and 0*2 c.c. of cone. H 2 SO 4 are 
heated in a test-tube for one minute in a bath 
at 170^; the resulting dark red liquid is allowed 
to cool, mixed with about 50 c. c. of water and 
a few c.c. of NaOH are added to render it 
alkaline. Any deviation from these conditions 
gives faintly fluorescing or a mere orange 
coloured solution. The fluorescence of the 
alkali solution, however, disappears Com- 
pletely on exposure to air for a few hours. 

Further work is in progress particularly with 
a view to determine the nature of the fluore^ 
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scent products obtained with typical carboxylic 
acids as also with some sulphonic and arsonic 
acids. 

Chemical Laboratories, L. N. Mulay. 

The Institute of Science, R. M. Mathur. 

Bombay, 

March 28, 1951. 
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Lincei, 1908, 17ii, 119. 5. Riedel and Haen, Ger, 1930, 
544, S93 [cf. C^A., 1931, 25, 2736). 6. Braun, Anton 

and Meyer, Ber., 1941, 74B, 1772. 7. Badre and Vieles, 

B?dl. Soc. Chim., France, 1947, 825, 8. Ewaldo Currlin, 
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A NEW SYNTHESIS OF DIBENZO- 
THIOPHENE 

Dibenzothiophene (I) occurs in coal-tar 
together with crude phenanthrene and is used 
as a dyestuff intermediate and also in the 
synthesis of physiologically active compounds. 
Several syntheses of (I) have been reported. 
The new method, which has now been develop- 
ed for the preparation of (I), is similar to the 
synthesis of 2- and 2: 3-dimethylbenzo- and 
naphthothiophenes described recently by 
Werner.^ 

Condensation of thiophenol with 2-bromo- 
cyclohexanone in presence of alcoholic sodium 
ethoxide in boiling water -bath gave 2-phenyl- 
mercaptocyclohexanone (II). It gave colourless 
oil on distillation, b.p. 152-3° (bath temp.)/ 
10 mm. (yield, 77%) (Found: C, 69-7; 
H, 6-5. C12H14OS requires C, 69-9: H, 6.8%). 
2:4-DinitrophenylhydrazoTie from (II) cr.ystal- 
lized from alcohol-ethyl acetate in yellow 
needles, m. p. 162 .3° (Found: C, 56*6: H, 5-1: 
N, 14.1. CisHiaN^OiS requires C, 56-0: H, 4-7: 
N, 14-5%). 

Treatment of (II) with pho.sphorus pentoxide 
at 170-80° yielded 1:2:3 :4-tetrahydrodibenzo- 
thiophene (III), which gave a colourless oil 
on distillation, b.p. 141° (bath temp.)/10 mm. 
(yield, 74%) (Found: C, 76*6 ; H, 6-5. Calc. 
forCi2Hi2S: C, 76-6: H, 6-4%). The compound 
has been reported earlier being prepared by 
the Clemmensen reduction of 1-keto-l : 2 ;3 :4- 
tetrahydrpdibenzothiophene,2 The picrate 


from (HI) crystallized from absolute alcohol 
in orange needles, m.p. 108-9° (Found: N, 9*6, 
C18H15N3O7S requires N, 10-1%). 

Dehydrogenation of (III) by selenium^ at 
300° for 22 hours gave a 91 yield of dibenzo- 
thiophene, m.p. 96-8°. After recrystalliza- 
tion from alcohol, it gave elongated colourless 
needles, rn.p. 98° (cf. Literaure^*- m. p."s 99° and 
95-6^) (Found: C, 77-8. H, 4*5. Calc, for CioHgS: 
C, 78.3: H, 4‘4%). The picrate from (I) gave 
fine yellow needles, m. p. 123-4° from absolute 
alcohol; Gilman and Jacoby^ give m.p. 125° 
(Found: N, 10-3. Calc, for CisHuNsOtS : N, 
10 * 2 %). 

A few 4-substituted derivatives of (T) have 
been prepared through metalation- and 2- and 
2:8-disubstituted derivatives are obtainable by 
direct substitution.’’'^ With the exception of 
these compounds, other derivatives of (I) are 
not readily accessible. Starting from arylthiols 
and substitued 2-bromocyclohexanones, new 
substituted derivatives of (I) as well as its 
higher polycyclic derivatives may now be 
synthesized by the above method. Similarly 
by using bromotetraiones in place of 2-bromo- 
cyclohexanone, other sulphur- containing 
polycyclic ring systems could also be built up. 
Work on these lines is in progress. 

Dept, of Chem. Technology, K. Eabindran..- 
University of Bombay, B. D. Tilak. 

Matunga Road, Bombay 19, 

Maxj 8, 1951. 


1. Werner, Rec. frav. chim., 1949, 68, 509 (cited from 
C. A., 1950, 44, 1093.) 2. Gilman and Jacoby, Ber., 1943, 
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1435; Neumoyer and Amstutz, J.C.8,, 1947, 69, 1920; 
Brown, ibid., 1943,70, 1748; Gilman and Nobis, 
ibid., 1949, 71, 274. 


CHEMICAL INVESTIGATION OF THE 
GUM FROM DRUM-STICK PLANT 
MORINGA PTEROSPERMUM 
Routine analysis of the purified gum indicated 
the following composition:— Ash 0*3%: pen- 
toses 50-2%; methyl-p-ontoses 0-5%; cellulose 
5*3%; hexo-uronic acid 11*9% and galactose 
(by difference, as the yield of mucic acid was 
low) 31*8%. 

After hydrolysis of the gurn by 3% 
sulphuric acid the reducing sugars were 
removed by alcohol, and the barium salt 
of uronic acid was isolated in a pure condition. 
This barium salt on oxidation with nitric acid, 
gave mucic acid and saccharic acid. The 
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further hydrolysis of the salt gave galactose 
m.p. 162'’ C., a =+ 78 ‘5. The barium percentage 
in the salt indicated that the acid might be 
composed of two galactose and one gLucoronic 
acid units. The structure of this acid is being 
worked out. 

Examination of the sugars produced by the 
hydrolysis of the gum on the paper chromato- 
gram indicated the presence of galactose^ 
arabinose and a methyl-pentose. The Rf value 
of the methyl-pentose agreed very well with 
that of rhamnose. The chromatogram was 
developed by the modified procedure of Trevel- 
yan, Procter and Harrison.'’ It was found 
that the same procedure could be used for 
identifying polyhydric alcohols like mannitol. 
Maharaja Pratapsigh T. R. Ingle. 

Chem. Laboratory, B. V. Bhide. 

S.P. College, 

Poona 2, 

June 10, 3 951. 


3. Trevelyan, Procter aid Harrison. N'atttre^ 1950, 

166 , 444. 


OCCURRENCE OF THE GENUS ATY A 

LEACH (CRCUSTACEA : DECAPODA: 
ATYIDAE) IN THE INDIAN MAINLAND- 

So far only two genera of the primitive family 
Atyidaa have been known from the Indian 
mainland. Of these two, Caridina is very ex- 
tensively distributed in Indian waters and is 
represented by a number of species, while the 
other genus has got only one Indian species 
Paratya curvirostris (Heller) recorded by 
Kemp^'^from Tezpur (Darrang District) and 
Manipur Hills in Assam. There is, as yet, no 
record of the occurrence of Atya from India, 
although Kemp referred to a few specimens 
from the Andamans and a single specimen 
from Ceylon” as belonging to this genus. 
Kemp had, however, not given specific identity 
of these specimens. In addition Roux^ has 
recorded Atya moluccensis de Haan from 
Burma and Ceylon and he also considered 
Kemp’S Andamanese and Ceylonese specimens 
as perhaps belonging to this species. 

Recently, Mr. A. G. K. Menon has brought a 
small collection of freshwater decapod crusta- 
ceans from Koraput Hills, Orissa, which 
contains three good specimens of the genus 
Atya. On examination these proved to belong 
to Atya moluccensis. Kemp’s Andamanese 
specimens, also were found to belong to the 
above-named species- The Indian and the 
Andamanese examples, however, differ in some 
respects from the typical Malayan form, A. 


detailed report on these, along with other 
material of Atya preserved in the collections 
of the Zoological Survey, will be published at 
a later date^ 

The discovery of Atya moluccensis in the 
Indian region extends the range of this species 
further westwards and furnishes yet another 
evidence of the close affinity between Indian 
and Malayan faunas. 

Zoological Survey of India, K. K. Tiwari. 
34, Chittaranjan Avenue, 

Calcutta 12, 

April 20, 1951. 


* Puhlishe 1 witli the pennlssion of the Director. 
Zoological Survey of India, Calcutta. 

1. Kemp, S., AW. !nd. Mils,, 1917.13,303. 2. — , 

7, 114. 3, Roux, J., Ca/edima, 1925, 4, 

218. 


LEAD ANAEMIA OF THE RABBIT AS 
A TEST FOR THE POTENCY OF LIVER 
EXTRACTS 

N. Gerlich^ reported a method for the deter- 
mination of the anti-anaemic potency of liver 
extracts. The method determines the amount 
of liver extract necessary to prevent a drop 
in R.B. C.s and Hb, which invariably follows 
intravenous injection of 3 daily doses of lead- 
acetate (5.5-6 mg. per kg. body weight) in 
rabbits of 2*5 kg. weight. The author reports 
that liver extracts inactivated by autoclaving 
were ineffective. 

The question was therefore examined 
whether or not vitamin B 12 counteracts 
Gerlich’s lead-anaemia, because factors other 
than Bi 2 may detoxify and be inactivated by 
autoclaving. 

Three rabbits of 1-5 kg. all from the same 
parents, made anaemic with identical doses of 
lead acetate (Haffkine Institute strain) received 
therefore 3 ag, 6 (Jig, and 9 (Jig, B 12 each. From 
Table I it may be seen that increased doses 
result in an increased R.B.C. count. 

Table I 

Increase in R.h.C.s in miliions 


3rd day ntli day 7 l1i day 0th day 

1-0 1*5 LG 1-2 

1*3 1-7 2-0 LG 

1-0 2*0 2-0 2-3 


The R.B.C. counts were all near 3 millions 
before administration of B.t 2 . It appears thus 


Single 
Dose ;P.] 2 
by vein 


Rab])ii 
jN o. 


•1 MS 
c Mg 

9 Mg 
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that not only the protecting inhuence ..of 
various doses of liver extracts, but also the 
direct increase in R.B.C s can be used, if the 
maximal increase, which in our animals oc- 
curred on the 7th day, is determined. Further 
work is in progress. 

We thank Mr. W. T. Suren and Dr. B.K. 
Nandi, Chief Chemist and Manager of Messrs. 
Teddington Chemical Factory Ltd., for their 
kind permission to carry out this work. 
Research Department, 

Teddington Chem. Factory Ltd. 

Andheri, Bombay, F. W. Van Klaveren. 
June 25, 1951. P. C. Shrivastava. 

1 Gerlich, N., . IrcJi, Exp. Pdth. u. Phan}cakoL ^ 1950, 
90, 211. 

PHOTOPERIODIC RESPONSE IN SOME 
EARLY VARIETIES OF PADDY 
Different varieties or strains of paddy in the 
various localities of India have been reported 
to show marked contrast in their day-length 
requirement.^”'^ In the present communica- 
tion the photoperiodic response in four early 
varieties of paddy grown in U. P. is reported. 
Pure seeds of the four early varieties, T. 136, 
T.N. 22 (Rajbhog) ,T.N. 27 (Banki) , and Ch. 10 
(Tandwa White) after being sterilized in 0*2 % 
formalin solution were sown in earthen- 
wax'e pots, ll"x 10"', filled with a mixture of 
well pulverised garden loamy soil and cow 
dung manure in the proportion of 8:1- 
Eighteen days after sowing, the 10-hour short- 
day (8 A.M. to 6 P.M.) and the 24-hour long- 
day (extra light supplied from a 1,000 watt 
‘Gsram"' gas-filled bulb) treatments were 
begun. Five treatments including the control 
with 6 pots in each were employed; in all 
there were 120 pots in this investigation. Each 
pot had 4 plants. The results are presented 
in Table I. 


A study of the results in T able I shows that 
the application of short photoperiods of 10 
hours induces a significant delaying effect 
in both the experimental sets. The degree of 
delaying effect is dependent on the duration of 
the treatment, maximum delay being observed 
by continuing the treatment till the time of 
ear emergence. An exposure of seedlings 
for 30 days induces a delaying effect of 
5-9 days depending on the particular variety 
used, whereas delay of earing was 8-15 days 
when the treatment was continued until 
heading. In the light of these findings, 
Kara’s statement- that in different varieties 
of paddy warm temperature associated with 
short day-length is inducive to earliness 
and cold temperature or longer day-lengths 
produce retardation, needs modification. In 
these four early varieties of paddy grown 
throughout their life period under the natur- 
ally prevailing high temperature, short days 
did not induce earliness but rather they have 
greatly prolonged the time of ear emergence. 

The other interesting result of this in- 
vestigation is that in the experimental set 
where the short days were prolonged until 
heading it was noted that in about 50% of 
the total plants in varieties T. 136 and T. N. 
22, in 41-6% of the plants of variety T.N, 27 
and in 21% of the plants in variety Ch. 10, 
the ears of the main shoot did not come out 
of the boot. On dissection of the culms in these 
cases it was observed that although the ears 
were formed, their growth was arrested inside 
the boot. Thus the effect of the prolonged short- 
day treatment may be resolved into two groups 
(a) delay in the ear emergence and (b) total 
suppression of the emergence of ear of the 
main shoot. The suppression of the emergence 
of ear of the main shoot in a certain percentage 
of the plants and not in the entire population 
was possibly due to the fact that these plants 


Table I 


Showing the days from sowing to first panicle emergence. Sowing date May 7, 1949; Treatment 


begun May 25, 1949. + indicates induced car line ss.-— indicates induced delaying efcct. 


Treatments 


(Average time in days from 
sowin^^ to ear emergence) 


Difierence from control ia days 




T. 13C 

T.N. 22 

T.N. 27 

Ch. 10 

r. 130 T.N. 22 

T.N 27 

Ciu 10 

A. 

Control 

. 90 -OS 

SS-30 

87-18 

90-4.3 




13. 

Short-day treatment for 30 days 

. 97-13 

96-00 

94-90 

05 . 61 

-0-45 - $-30 

- 7-78 

- 5-lS 

C. 

Short-day treatment prolonged till 
ear emergence 

98-95 

102-S7 

100-50 

102-00 

-8-27 -14-57 

-13-32 

-11-57 

D. 

Long-day treatment for 20 days 

. 91-08 

90-20 

. . 

. . 

-0-40 - 1-90 



E. 

Long-day treatment for 30 days 

. 93-11 

90-01 

-- 


-2-43 - 2-31 
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might not have reached the same develop- 
mental stage as the others to react to the 
photoperiodic stimulus in a similar manner. 
Detailed histological and micro -chemical tests 
of the culms below the arrested spikelets 
might throw more light as to why the stem 
elongation was inhibited in those cases. One of 
the possible reasons for this irregularity might 
be assigned to the fact that although the entire 
stock of the grains used in this experiment 
were pure varieties, it might be a mixture of a 
number of ph^^siologically different strains so 
far as their reactions towards the prolonged 
short-day photope-riod are concerned. From the 
results of this experiment and of the previous 
workers it appears that the response of paddy 
varieties to photoperiodic treatment is of 
varietal character. 

Grateful thanks are due to Prof. Shri Pan j an 
for his useful suggestions and guidance and 
the facilities provided by him in the Botanical 
Laboratory of the Allahabad University/ for 
carrying out this piece of investigation. 
Department of Botany, Gadadhar Misra. 
Ravenshaw College, 

Cuttack 3, 

February 28, 1951. 


1. Kar, B. K. and Adhikari, A, K., Set. and Cult.-, 
1944-45, 10, 506. 2. Kar, B. K., A'ature, 1946, 157, 811. 
3. Misra, G., Curr. ScL^ 1950, 19, 126. 4. Saran, A. B., 
Jour. Ind. Bot. Sac., 1945, 24 , 153. 5. Sircar, S. M., 

Nature, 1944, 153, 378. 6. — ; and Parija, B. , Ibid., 1945, 
155, 395. 7. and Ghosh, B. N., Ibid., 1947, 159, 605. 


ON A NEW SPECIES OF NYCTOTHERUS 
FOUND IN UPERODON SYSTOMA 
SCHNEIDER MICROHYLID^ 

The only ciliate so far reported from Cacopus 
systoma (Schn.) ' is O. japonica Sugiyama, 
which Metcalf observed in two frogs of Micro- 
hylid genus from Madras.^ 

In the present note a new species of Nyefo- 
therus found in one of the four adults (each 
measured 40 cm. from snout to vent) of 
Cacopus systoma (Schn.), from Dharwar, is 
described. Also, a record is made of ciiiates 
such as Balanticliuni helencB Bez., Nyctotherus 
cordiformis Stein., and Opalina obirigonoidea 
lata Nie., found associated in the rectum with 
the new species for the first time. 

The characteristic features of the new 
species, named as N. cacopusi, are: (1) the 
club-shaped macronucleus, (2) the cytostome 
placed towards the anterior pole of the body, (3) 
the straight but obliquely placed cytopharynx. 


and (4) the angular position of both the macro- 
nucleus and the cytopyge. 

The smears were fixed with Bouin's fluid 
and stained with Delafield's Hematoxylin. All 
the figures have been drawn with the aid of a 
camera lucida. 

Nyctotherus cacopusi nov. sp. 

Measurements in microns . — Body (length x 
breadth) 465 x 350 ; macronucleus (length x 
breadth) 170 x 55 ; micronucleus, oval (length 
X breadth) 30X20 ; nuclear angle 65°; shortest 
distance between the anterior pole o£ the body 
and the macronucleus 80 ; breadth of cytostome 
35 ; anal angle 60°. 



FIG. 1. (a) Nyctotherus cacopusi nov. sp., from Cacopus 
systoma (Schneider). 

{Jb) The same under the low power of micro- 
scope. 

(c) Shows the angle made by the macronucleus 
to the principal axis of the body. 

The lino AB represents the principal axis 
and CD is the line joining the anterior 
and posterior poles of the macronucleus. 

Morphology: Body o£ organism bean-shaped. 
The two body poles, namely, the anterior and 
the posterior, appear somewhat narrow and 
bluntly rounded. The cytopharynx opening 
near the anterior pole extends downwards into 
the cytoplasm in the form of a narrow straight 
tuba somewhat obliquely placed; and ends more 
or less in the middle of the posterio-dorsal 
portion of ihe body. The large club-shaped 
macronucleus situated immediately over the 
cytopharynx is characteristic. Its narrow and 
pointed club-end, facing the ventral side of the 
body is nearly touching the cytopharynx, while 
its opposite posterior end is broad and bluntly 
rounded. A noticeable feature in this Nycto- 
therus is the large, oval and distinct micro- 
nucleus usually found in the mid-ventral 
region of the macronucleus. Food vacuoles an4 
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A^. ma^nits 

N^ VO rax 

N'. cochlear is 

-V. cacopusi n. sp. 

Body shape and size 

Nucleus 

Cy to pharynx 

Nuclear angle 

Anal angle 

. . Kidney-shaped 

660 length 

Flat and irregular 
. . Recurved at end 

Globular 450x250 

Ovoidal 100x75 
Circular 

65'’" 

.ShelMike 430x335 

elliptical 23-5x40 
Circular 

48° 

63° 

Bean-shaped 

465 x 350 

Club-shaped 170x55 
Obliquelv straight 

65° 

60° 


granules were found distributed in the cyto- 
plasm both in the anterior and posterior 
portions. A thin ectoplasm below the pellicle 
appeared more granulated than the endoplasm. 
Close to the periphery of the posterio-ventral 
side of the body an excretory vacuole was 
usually present. The cytopyge is found at the 
posterior pole of the body. The cilia over the 
body are small and fine. Those on the cyto- 
pharynx are specially long and thick. 

The above table shows how the four giant 
species of Nyctotherus differ from one 
another: — 

The revised list of ciliates so far known from 
Cacopus systoma (Schneider) is as follows: — 

1. Opalina japonica Sugiyama.,, 

2. Opalina obtrigonoidea lata Nie., 

3. Nyctotherus cacopusi nov. sp. mihi., 

4. N. cordiformis Stein.,, 

5. Balantidium helence Bez- 
Department of Zoology, 

Karnatak College, J. C. Uttangi, 

Dharwar, 

May 3, 1951. 

1. Metcalf, M. M., CT.S. Nat. Mus., 1940, 87 , 

465*64. 2. Uttangi, J. C., Curr. Sc/., 1948, 17 , 325-26. 


properly made smear presenting a deep brown 
to a blackish brown appearance to the naked 
eye. in such preparations the India ink sup- 
plies the dark background against which the 
unstained sperm appear as whitish structures. 
This is an excellent method for demonstrating 
the cytoplasmic drops which, when present, 
appear as shining white globules. The several 
morphological features of spermatozoa are 
clearly brought out to enable a gross morpho- 
logical study. Since opal blue is not available 
in this country at present, India ink can be 
used instead in artificial insemination work for 
the study of sperm morphology. 

There is not much to choose between the two 
brands of India ink used in this investigation. 
Smears made by this technique remain in ex- 
cellent condition without fading for a period of 
three years in the author's experience and 
probably much longer. No special precautions 
are necessary for the storage of India ink. 

Dept, of /Vnimal Husbandry, 

Madras Veterinary College, C. Krishna Rao. 
Vepery, Madras, 

May 25, 1951. 


INDIA INK AS A SEMEN STAIN 
In an effort to find a suitable substitute for 
Opal blue (Bresslau) as a semen stain, a large 
number of stains in various formulas were 
tried with little success. Two brands of India 
ink were found to be satisfactory— Higgins 
brand, an American make and Reeves brand, 
a British make. The semen of a large number 
of farm animals including the bull, buffalo, 
ram, buck, boar, stallion, jack and the rooster, 
was used in this study. The technique of 
staining consists of rapidly and thoroughly 
mixing a drop of semen and a drop of India 
ink together for a few seconds and making 
smears from this semen-stain mixture. The 
entire staining process is completed in a few 
seconds and smears are ready for examination 
in less than one-half minute. The smears 
should be neither too thick nor too thin, a 


CHROMOSOME NUMBERS OF SOME 
WILD CUCURBITS 

The members of the genus Melothria have a 
wide distribution and are known to occur in 
South America, S. Africa, Australia and Asia. 
They occur wild and do not belong to the 
cultivated group of cucurbits- The genus com- 
prises 69 species of which chromosome numbers 
of three species,^ namely Melothria Japonica 
2n •- 22, M. punctata {abyssiti^a) 2n == 24 and 
M. scabra 2n = 24 have bean reported. Some 
species of this genus occur in India of which 
four species, viz. 'M. maderaspatana, M. leio- 
sperma, M. perpusilla, and M. heterophylla are 
are found in the Bombay State. The chromo- 
some numbers fo these four species have been 
determined and are reported here. 

Darlington and JanakiammaU give the basic 
number (x) of this genus as 11 and 12. 
M. japonica with 2ii 22 belongs to the group 
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Name 

71 

2n 

Sex type 

Pioidy 

Chromosome 
numbers deter- 
mined by 

1 

Mclothria japonica Maxim 

11 

22 

Moncecious 

Di-ploid 

Nakajima 

2 

/!/. Naud. 

12 

24 

Dioecious 

cl o 

Kozhachow 

3 

M. niadcraspatna Cogniaiix 

. 11 or 11+1-2 
fragment 

22 or 22 + 1-2 
fragment 

Monoecious 

do 

Kumar and 
Vishwesh wara 

4 

M> leiosperma Cogniau.x 

12 

24 

do 

do 

do 

5 

M, heterophylla Cogniau.x 

24 

48 

Dioecious 

Tetraploid 

do 

6 

M. punctata [aoysshtica') Cogniaax 

12 

24 

do 

Di-ploid 

McKay 

7 

M. perpusilla Cogniaux 

24 

48 

Monoecious 

Tetra-ploid 

Kumar and 
Vishwesh wara 


with 11 as basic number and M. punctata and 
M. scahra belong to the second group with 12 
as basic number. Among the species repre- 
sented in the Bombay State, types belonging 
to both the basic numbers are observed as 
shown in the table given above. 

From a cytological study of the species 
occurring in the V/estern Ghats of the Bombay 
State, it is observed that there is a polyploid 
series within the genus. Of the species so far 
reported they belong either to the diploid with 
2n = 22 or 24 and tetraploid with 2n ~ 48. 
Further studies on the interrelationships of the 
species occurring in the Western Ghats are in 
progress and will be reported elsewhere. 
Cytological Laboratory, L. S. S. Kumar. 

College of Agriculture, S. Vishveshwar.a. 

Poona 5, 

May 30, 1951. 

1. Darliiigton and Janakiammal, C/iroinostvntj Atlas of 
Cultivated Plants, 1945. 


GENUS HELICOCERAS LINDER, 
NEWLY REPORTED FROM INDIA 

This fungus was isolated from dead wood of 
Cassia sumatrana Roxb. Small wood pieces 
from the shoot of a dead tree were externally 
sterilised with cone, borax and *01% mercuric 
chloride solutions and kept in sterilised moist 
chamber. After about a week the pieces which 
had developed a small violet mycelium on them 
were transferred to standard synthetic agar 
slants where a copious dark mycelium deve- 
loped within three days. 

The fungus grew well in culture medium and 
presented a dark appearance but the cultures 
could not survive in winter. Examination of 
the mycelium reveals that it is a typically de- 
matiaceous fungus with long, slender and coiled 
conidia characteristic of helicosporous Fungi 
Imperfecti- The hyphae are dusty hyaline about 
3*5 /«. thick, irregularly branched and septate — 


septa being about 15-20/^ apart. Conidia are 
more or less in bunches each conidium being 
dusty hyaline and coiled. They are slender, 
about 6 * 7 /ti wide but their total length and 
other characters, viz., number of septa, number 
of times the conidium is coiled, varied. The 
majority are 60-70 long and have 1J4 coils 
and 10-13 septa. 



Figs, l, 2. Photomicrographs of Heluocems oryzAs 
showing conidia, X 275. 

The characters show that it is a member of 
helicosporous Fungi Imperfecti. The fungus 
slides were sent to the Commonwealth Myco- 
logical Institute, Kew, and it has been identi- 
fied as Helicoceras oryzece Linder and Tullis 
which has been recorded by Tullis^ from 
Chinese rice in U.S.A. 

This appears to be the first record of the 
genus Helicoceras Linder which Linder^ created 
in 1931 and also the first record of a member 
of helicosporous Fungi Imperfecti from India. 

Thanks are due to Mr. S. J. Hughes of the 
Commonwealth Mycological Institute, Kew, for 
the specific identification of the fungus. 

Botany Dept., Daya Nand Pant. 

Lucknow University, 

Lucknow, 

May SO, 1951. 


1. Tullis, E. C , Ter/i. Bull. US. Dept. Aoric., 1936, 
11,540, 2. Linder, D. H, Ann. Missouri Bot. Gdns^, 

1931, 18, 1-8. 
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ABNORMAL SPIKE OF HELMINTHOS- 
TACHYS ZEYLANICA L. 
Helminthostachys zeylanica L. is found 
plentiful in Burma, Assam and Ceylon. 

Norn^ally the barren segment is palmately 

pinnate and there are three principal divisions. 
Each division has two pinnae and rarely one of 
the lateral divisions bears three pinnae- The 
fertile spike is solitary and unbranched. 

A specimen collected in the Buxa Duars of 
North Bengal however showed some peculia- 
rities in the barren segment and also in the 
spike. 

The barren segment has three principal divi- 
sions. One of the lateral divisions bears three 
pinnae and the central division instead of having 
two pinnae, has live pinnae. The rachis gives 
off a second pair of lateral branches and finally 
ends in a terminal pinna. 

Normally when the rachis branches it does 
so dichotomously and one of these branches 
again bifurcates resulting in three pinn^. 
This is the condition in one of the lateral divi- 
sions, whereas the central division has its 
rachis bearing lateral branches. 

The fertile spike, which is normally unbran- 
ched, is forked in the specimen. The forking 
takes place from the middle of the spike. 
Bower^ refers that the spike of Helmintho- 
stachys is often subjected to accessory branch- 
ings, and according to him the branching may 
be combined with correlative vegetative growth 
where sporangia are absent. But, in the 
specimen under consideration, the branching of 
the spike and the branching of the rachis of the 
barren segment run parallel. The sporangia 
are quite normal with spores in them. 

In specimens where only one of the lateral 
divisions bears three pinnas the spike is un- 
branched and shows no indication whatsoever 
of branching. 

The author expresses his gratitude to Dr. T. S. 
Mahabale for scrutinizing the manuscript and 
his valuable suggestions thereon. 

Botany Department, M. Banerji. 

Meerut College, 

Meerut, 

June 4, 1951. 

1. Bower, F. O., T/itf Ferns {Fiiaca/es) Camb. Bot. 
HamibooJi, 1926, 2. 


NOMENCLATURE OF BACTERIAL 
PLANT PATHOGENS 
Ever since the discovery by Burrill in 1878, 
that the bacteria can cause plant diseases, there 
has never been concord amongst the phyto- 



pathogenic bacteriologists on the nomenclature 
of this important group. Although the workers 
in this field suggested several generic names, 
the following are now mentioned in Bergey's 
Manual^: Xanthomonas^ Agrohacterium, 

Erwinia, Pectohacteriumn^ Corynehacterium, 
Pseudomonas and Bacterium. Of these, the first 
4 are exclusively assigned to phytopathogenic 
bacteria. The genus Corynebacterium as re- 
commended by Dowson to replace Aplanobacter 
of Smith should be rejected since the latter 
name was specially suggested by him for the 
non-motile, gram-positive plant pathogens. 
The genus Pseudomonas includes organisms in 
pus, soil, water, etc., and should, therefore, 
not be used for the plant pathogens. This genus 
has recently been split up into 2-, viz., Pseudo- 
monas and Phiftobacterium, the latter to include 
non-green fluorescent phytopathogenic organ- 
isms. Dowson includes Agrobacteriun\ Erwinia 
and Pectohacterium under Bacterium, a hetero- 
geneous group and therefore should be rejected. 
The v/riters suggest that a new family called 
Phytobacteriaceae be erected to include only 
the phytopathogenic bacteria and the following 
genera based on the types of symptoms produc- 
ed, thus lessening confusion. This system is a 
natural one since it facilitates quick diagnosis 
and brings generally to the mind the types of 
symptoms each genus produces besides showing 
relationship at a glance, and thus proving the 
change more convenient and useful. The de- 
scription of the new family and the new genus 
together with 6 other accepted genera and the 
typical symptoms produced by each are given 
below: — 

Phytobacteriaceae nov. fam. 

Organisms yellow, white, green-fluorescent or 
variant; short or long rods; motile with mono- 
lopho or peritrichiate flagella or non-motile; 
mostly gram-negative; a small number gram- 
positive. No endospores. Capsulated or other- 
wise; not acid-fast; not attacking celiulose; in- 
dol production nil or slight; aerobic; dextrose 
fermented with or without gas. Optimum 
temperature for growth 20-3 O' C., max. 37'" C. 
with thermal death point never exceeding 52° C. 
Plant pathogens causing leaf-spot, canker, soft 
rot, gall, wilt or blight. 

Genera 

1. Chlorohacter nov. gen. 

syn. Pseudomonas (Partly) Migula 
emend Dowson 

Organisms producing green fluorescent water- 
soluble pigment; 1 to several polar flagella; 
gram-negative; mostly entering hosts thr'ough 
natural openings; gelatin generally liquefied; 
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starch hydrolysed; non-lipolytic; acid but no 
gas in several mono and di-saccharides; salicin 
not fermented; M.R. and V.P. tests negative. 
Plant pathogens primarily producing leaf-spot 
and canker of leaves, stems, fruits and 
branches, rarely blight. 

Type sp. — Chlorohacter syringce (van Hall) 
nov. comb. 

2. Pliytohacterhim- Magrou and Prevot 

syn. Pseudomonas (Partly) Migula 
emend Dowson 

Same as 1 above, except that the organisms 
are white; not fermenting lactose. 

Type sp. P. jabae (Yu) Magrou and Prevot 

3. Xanthomonas Dowson 

Water insolube yellow pigment produc- 
ing organisms, causing leaf spot, 
canker and rarely blight. 

4. Agrohacterium Conn. 

Causing hypertrophy. 

5. Erwinia Winslow, et al. emend Patel and 

Kulkarni 
Causing blight. 

6. Pectohacterium VValcIee 

Causing soft rot. 

7. Aplauobacter Smith emend Patel and 

Kulkarni (syn. Corynehacterium Leh- 
mann and Neumann) 

Causing wilt. 

Grateful acknowledgement is made to 
Drs. B.B. Mundkur and M. J. Thirumalachar for 
valuable suggestions. A detailed paper giving 
reasons for such a change in the nomenclature 
of the phytopathogenic bacteria will shortly be 
published. 

Plant Path. Laboratory, M. K. Patel. 
College of Agriculture, Y. S. Kulkarni. 

Poona 5, 

June 6, 1951. 

1. Bergey, ct al., Manual of Deter nilnaiiv: Bacteriology, 
1948, 6tb ed. 2. Magrou Joseph and Andre R. Pievot, 
Conipt. Rend. .dead.. Set. (Paris), 1948. 226, 1229-30. 

AXIAL GRADIENT IN THE WATER 
CONTENT OF THE BODY-WALL 
OF EARTHWORMS 

It has been well established that different 
regions of the body o£ Oligochaetes are not on 
the same physiological level and that they 
exhibit a kind of gradient pattern in their 
metabolism, behaviour, responses, etc., which 
has been termed by Child^ as an ‘‘U-shaped ” 
gradient pattern-— ‘a convenient designation 
for a gradient pattern in the longitudinal axis 


with two high ends and a low region between 
them^ ’ (p, 120). 

So far the evidence for the existence of such 
a gradient pattern is based on : (i) differences 
in the oxygen uptake and COo production of 
pieces of body-wall from different regions of 
earthworms-'”'^ ; (ii) differences in the rate of 
dye-reduction at different body-levels of earth- 
worms and microdilous oligochaetes’^hy ; (Hi) 
differential susceptibility in microdilous oligo- 
chaetes^^^ ; (iv) electro-potential/- and galva- 
notactic reactions^=*, and effects of heat short- 
ening at different body levals^'^ o£ earthworms. 

Attention was drawn by Hatai^^ to another 
feature which also showed the U-shaped 
gradient pattern, but of the inverted type, i.e,, 
with two low ends and a high region between 
them. He found a difference in the water con- 
tent of small pieces of the body wall from 
different regions of the body of earthworms, 
Pheretima ( — PerichcEta) divergens and P. me- 
gascolidioides ; (Fig. 1, D, E). The investi- 
gations of Kopenhaver^^ also showed the pre- 
sence of a gradient pattern in this respect in 
Lumhricus terrestris and Helodrilus (=Allolo- 
hophora) caliginosus, but this gradient was 
markedly different from that found by Hatai 
in that there was a regular antero-posterior 
increase in the percentage of free or “un- 
bound water in the body wall of the species 
examined (Fig. 1, C, F). In view of these diver- 
gent results obtained by Hatai and Kopen- 
haver, a re-investigation of this problem was 
undertaken. 

Estimations of the water content of approxi- 
mately equal pieces of the body wall, consisting 
of 15-20 segments, from different regions, pre- 
clitellar, slightly post-clitellar and rectal, of 
Pheretima posthumri and Lampito ( = Megasco 
lex) mauritii were carried out by desiccating 
them over sulphiu'ic acid, as was dohe by 
Kopenhaver, and, also, by drying them in a hot 
air oven at 100' C- for 3-4 hrs., in which time 
the weight became constant and remained so 
for over 17 hrs. 

Six of the results, out of a series of twelve 
consistent estimations, for each worm b 3 ’- each 
method, are given in Table I as percentage of 
water in 100 gm. of tissue. The results, by 
both the methods, exhibit a regular antero- 
posterior increase in the water content of the 
body-wall (Fig. 1, A, B). 

The present results agree with the results of 
Kopenhaver and, for this feature, we can 
almost be certain of the existence of this parti- 
cular type of gradient pattern in all earth- 
worzns. 
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Table I 

(as graiDmes of water in 100 gm. of body wall) 


Dried over sulphuric • i . 

, • j ^ Dried at 100 C. 


C o £= • JI O 

<1 ^ P-i 


Pherethna posthiima 


1 

75-33 

76-05 

76' 

•69 

76 

•28 

76 

•38 

78- 

■02 

2 

72-21 

73-24 

74- 

•96 

73 

•40 

73 

•57 

75' 

•27 

3 

7.3-71 

74-12 

76 

•50 

72 

•24 

73 

•39 

74- 

•10 

4 

73-46 

73-91 

74- 

65 

73- 

■55 

73 ■ 

•90 

74- 

■37 

5 

73-31 

73-34 

73 

•59 

71- 

■54 

73- 

•35 

74- 

•04 

6 

71-32 

72-96 

73 

•36 

73- 

16 

73- 

45 

74- 

19 

Average 

73-22 

73-93 

74- 

•95 

73- 

■36 

74- 

•00 

74- 

99 

Lampito ma 

uritii 










1 

71-67 

7.3-60 

74- 

•02 

75 ■ 

75 

76- 

■61 

77- 

94 

2 

72-83 

73-03 

73- 

•52 

70- 

■78 

71 

•73 

72- 

93 

3 

73-99 

74-33 

75- 

•90 

69- 

•75 

70- 

■UG 

70- 

■96 

4 

72-48 

73-05 

73- 

■88 

69- 

■74 

70- 

■90 

72- 

■03 

5 

69-55 

70-80 

71- 

•53 

68- 

■33 

GO- 

•90 

7i- 

15 

6 

69-75 

70-76 

71- 

'37 

07- 

12 

GS' 

•73 

70- 

■00 

Average 

71-71 

72-59 

73- 

•37 

70- 

■24 

71- 

•33 

72- 

50 



amp 


Amount of water in 100 gm. of body wall from the 
anterior, middle and posterior regions of the body 
of eaith worms. 

A, Lampito Jiiaiiritii \ B, PJierd'una posthuma ; 

C, Helodrilus caliginosits \ D, PJieyetima diver gens \ 

E, P, fnegascoUdioides ; F, Lumhricus terrestris. 


Since a species of the genus Pheretima also 
has now been shown to possess the antero- 
postsriorly increasing gradient pattern, the 
difference in the manner of growth of Phere- 
tim'i on one hand and Lumhricus and Eelodri- 
lus on the other, which was suggested by 
Kopenhaver to account for the different results 
obtained by herself and Hatai, cannot be held 
valid. At the same time the other cause, 
namely, the difference in the methods of esti- 
mations, also cannot be held to account for the 
difference, as one set of estimations in the 
present investigation was by a method identi- 
cal with the one employed by Hatai and the 
results obtained by it agree with those obtain- 
ed by drying over sulphuric acid. 

It will be observed from Fig. 1 that the water 
content of each region of P. posthuma, and also 
of L. mauritii, is appreciably lower than that 
of the corresponding region of P. divergens 
and P. megascolidioides, as well as those of 
D. terrestris and H. caliginosus, indicating that 
the integument of the Indian (Lucknow) 
worms is drier than that of the Japanese and 
American ones. This may, probably, be due 
to the general dry conditions of the earth in 
India as compared with that in Japan and 
Illinois, U.S.A. 

The author is thankful to Professor K. N. 
Bahl, under whose guidance this work was 
done, for critically going through the manu- 
script and his constant encouragement. 
Department of Zoology, 

University of Lucknow, B. K. Tandan. 

Lucknow, 

June 9, 1951. 
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EFFECT OF MANGANESE ON THE 

INTENSITY OF MAGNESIUM LINES 
IN A DIRECT CURRENT ARC 
SPECTRUM 

It is well known that great care is necessary 
in the selection of suitable lines for the quanti- 
tative estimation of an element^ as one con- 
stituent may have considerable effect on the 
spectral line intensities of other constituents 
in a soil matrix. While investigating the 
conditions (using H. S. copper electrodes) 
suitable for the quantitative estimation of 
manganese in soils, a suppression in the inten- 
sity of a magnesium line is observed and the 
preliminary results are given below. 

The moderately intense lines, 2301 *1 A., 
2798*3 A, of manganese were often used for 
the quantitative measurements by earlier in- 
vestigators^»“’‘\ Among these two, the line 
2798*3 is free from interference, particularly 
in soils, and is therefore selected in the present 
investigation. It has, however, two other lines 
one of magnesium, 2798- 0 A and the other of 
iron, 2797*8 A, close by, but these three could 



Suppression of Magnesium line by Manganese in the 
arc Spectrum of a Synthetic Soil Matrix. 

a. Synthetic Soil Base 

b. Soil Base with Manganess 60 p.p.m. 

„ 200 p.p.m. 


‘i“ EdUor fSS' 

e easily resolved in the spectrum taken with 
an automatic large quartz spectrograph used. 

Synthetic soil base,^ containing 2% magne- 
sium oxide and 5% iron oxide was prepared 
and seven mixtures containing 50, 100, 200, 
500, 1000, 1500 and 2000 p.p.m., manganese 
were made out of it. These finely ground 
mixtures were made into consistent pastes 
with dilute nitric acid and then arced on 
copper electrodes of 5 mm. diameter at 6*5 
amperes arcing current, the arcing conditions 
were kept constant throughout the investiga- 
tion. The microphotometric records of the 
spectra recorded in the 2300 A, region for 
three samples arced, are gi\ en in Fig. 1. The 
magnesium line 2798*0 A, recorded in the 
spectrum obtained using the soil base, Fig. la, 
is found to be as strong as the neighbouring 
iron line 2797*8 A, taken as the internal 
comparison standard. The base is free from 
manganese contamination as no line due to 
manganese could be recorded. In the spectrum 
obtained with a mixture containing 50 p.p.m., 
manganesCj Fig. 15, the appearance of the 
manganese line is followed by the suppression 
in the intensity of the magnesium line 2798-0 
A, as compared to the intensity of the internal 
standard iron line which remained almost 
unaltered as desired under constant conditions 
of arcing. This suppression was observed in 
the spectra recorded for the rest of the samples 
also and the relative intensities of the two 
lines, more or less, remained the same as in 
Fig, ic., for all the samples studied. 

It is possible that the intensity of the man- 
ganese lines also might have been affected 
relative to the iron standard but with the 
present data it is difficult to assess that. The 
other magnesium lines in the neighbourhood 
mz., 2302-7 A, and 2795-5 A, are too strong 
to throw any light while the weaker dines 
2790-8 A, 2776*7 A, and 2781-4 A, seem to be 
suppressed. A detailed study of the inten- 
sities of the lines and the interactions between 
the atoms in an arc is in progress. 

Indian Agric. Res. Inst., C. DakshinaMqrti. 
New Delhi, B. Ramamoorthy. 

February 21, 1951. 


1. Cholak, J. and Story, R. V., /. Opt. Soc. Amer,, 
1941, 31, 730. 2. Mil bourn, M., /. Soc. Chcm. Ind., 1937, 
56, 205T. 3. Rama Mooithy, B., and Desai, S. V., Ind. 

Joiit\ Agric. .S’c'/., 1946, 16, 103, 4. Mitchell, R. L., 

“ Commonwealth Bureau of Soil Science Technical 
Communication,” 1948, 44, 81. 
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A NOTE ON THE ABNORMAL 
DIURNAL VARIATION OF THE 
RECEIVED FIELD INTENSITIES 

During the course ot a study of the diurnal 
variation of the field intensities o£ the short- 
wave transmissions of the Madras (7260 kc's) ^ 
Calcutta (7210 kc/s, 6010 kc/s) and Bombay 
(7240 kc/s) stations of All India Radio during 
the hours 0700. and 0900 Indian Standard Time^, 
some abnormalities were noticed and one of 
them is reported in this note. 

In figure below is presented a typical curve of 
the diurnal variation of the received field 
intensities of the above three stations. From 
the curve it may be seen that the Calcutta and 
Bombay signals show a like variation whereas 
the Madras signals exhibit a characteristically 
different trend. Elsewhere^ it has been shown 
that the normal trend of the diurnal variation 
of the received field intensities for medium 
distances is to vary with the zenith distance 
of the sun, the intensities decreasing with time 
up to noon. This course is followed by the 
Calcutta and Bombay signals. The intensity 
of the Madras signals is generally constant or 
shows a very small variation while the cor- 
responding variation in the field intensities 
of Calcutta and Bombay signals is by —<6 and 
8 db respectively. 



It is now well known that the D-layer- is 
responsible for the daytime attenuation of the 
ionosphere-supported transmissions and one 
will, therefore, be tempted to associate the 
abnormal behaviour of the Madras signals to 
a dissimilarity in the D-layer over Waltair- 
Madras route and the- other routes. 

The existence of a geomagnetic control of the 
Ionosphere was first suggested by Appleton^^ 
to explain the apparent anomalies in the criti- 


cal frequencies of the F 2 layer at stations 
scattered all over the world. These anomalies 
disappeared when they were classified accord- 
ing to magnetic dip instead of geographical 
latitude. Subsequent work^ ^ also seems to 
lend support to this view. 

Though Madras does not differ widely in 
geographic latitude from Calcutta or Bombay 
it does so in magnetic dip value, this being 11"’ 
for Madras and 20° and 31 45' for Bombay 

and Calcutta respectively. Fui'ther, Madras 
is nearer the magnetic equator than the other 
two places, being situtated on the 3° N magne- 
tic latitude. It therefore seems reasonable to 
attribute the abnormal diurnal variation of the 
field intensity of the Madras signals to some 
sort of geomagentic control of the lower 
regions of the Ionosphere. Complete details 
will be published elsewhere. 

Wireless Research Labs. Y. V. Somayajulu. 
Physics Dspartment, 

Andhra University, Waltair, 

January 31, 19al. 

1. To be published. 2. Colwell and Friend, Nature^ 
1930, 137, 782. Watson-Watt, ibid,, 1936, 137, 866. 
3. Appleton, E. V., ibid,, 1946, 157, 691. 4. xMitra, 
S. K., ibid,, 1946, 158, 668. 5. Baral, Ghosh and Debray, 
ibid., 19-18, 161, 24. 


TRYPSIN INHIBITOR IN FIELD BEAN 
{DOLICHOS LABLAB) 

During the course of an investigation on the 
digestibilities of germinated pulses (unpublish- 
ed work), the proteins of field bean (Dolichos 
lahlah) were found to be very resistant to tryp- 
tic digestion. It was thought that the apparent 
non-digestibility of these proteins may be due 
to the existence of a factor in the pulse which 
strongly inhibits the tryptic activity. The exist- 
ence of a trypsin inhibitor in soybean and in 
navy bean has been reported by Ham and 
Sandstedt^ and by Bowman- respectively. So 
it was felt to be of interest to see whether a 
similar type of inhibitor is also present in field 
bean and also to study the effect of germina- 
tion on the same. With this in view, a reaction 
mixture consisting of 40 c.c. of 5% skimmed milk 
solution, 5 c.c. of 2% trypsin solution, 5 c.c. pulse 
extract and 10 c.c. of phosphate buffer (pH 7*7) 
was kept at 37^ C. and the extent of hydrolysis 
in one hour was estimated by formol titration 
using 10 c.c. aliquot of the reaction mixture. 
Proper controls were performed. The pulse 
extract was prepared by grinding 10 gm. of 
the pulse with 25 c.c. of the buffer and squeez- 
ing the meal through cloth. Table I represents 
results of a typical experiment: — 


218 


Letters to the Editor 


[ Current 
Science 


Table I 

Percentage inhihiiion oj tryptic activity hy field bean extract 


Experiment 


Percentage 

inhibition 


1 Skimmed Milk + trypsin 


4 

o 

6 

7 

8 
9 

10 


ungerminatecl pulse extract 
4- ,, (autoclaved) 

-f ,, ,, (heated in water-bath for 10 min.) 

-b ,, 5 , (heated in water-bath for 20 min.) 

-h ,, , (heated in water-bath fori hour) 

4- soaked pulse extract (soaked for 12 hrs.) 

4- 24 hrs. germinated pulse extract 
4" 48 hrs. ,, 

4" 72 hrs. , . , , 


It will be seen from the table that (i) the 
field bean contains a trypsin inhibitor, the con- 
centration of which does not increase on germi- 
nation, (ii) the activity of this inhibitor gra- 
dually decreases on heating in a boiling water- 
bath; in one hour the activity falls from 81-39 
to 10%, (iii) the inhibitor loses its activity on 
autoclaving for 20 minutes at 15 lbs. pressure; 
in this case there is an activation of the tryp- 
tic digestion. 

Preliminary trials showed that the trypsin in- 
hibitor of field bean could be extracted with 
5% sodium chloride, dilute h'ydrochloric acid or 
water. However, 0-05 N hydrochloric acid was 
found to be a more suitable solvenc and hence 
in subsequent experiments for isolating the in- 
hibitor, this strength of the acid was used. 

The inhibitor was isolated by extracting it 
with 0*05 N HCl. The filtrate was half saturat- 
ed with ammonium sulphate. Th'e precipitate 
was suspended in water and dialysed for 40 
hours at room temperature in a cellophane bag 
against running tap water. The contents of the 
dialysing bag were centrifuged. The in- 
hibitor was foimd to be present in the 
supernatant liquid. The supernatant liquid 
was divided into two equal portions. 
One portion was precipitated with alcohol and 
the other with acetone. The precipitate was 
washed with alcohol or acetone as the case may 
be, and finally with ether. It was dried in vacuo 
over phosphorous pentoxide. The degree of 
purity of the inhibitor attained at different 
stages of isolation was determined by calculat- 
ing the inhibitor units. One unit of trypsin was 
taken, as defined by Anson, ^ as the amount 
which digests hemoglobin under standard condi- 
tions at an initial rate such, that there is liberat- 
ed per minute an amoxmt of split products not 
precipitated by trichloroacetic acid which, gives 


0 

81*39 

-22*5 

60 

47*5 

10-0 

80*0 

70*0 

79*48 

74*35 


the same colour with phenol reagent as (me 
milliequivalent of tyrosine. In these investiga- 
tioxis, casein was used as a substrate and the 
experiment was carried out at 37 C. The in- 
hibitor unit as defined by Borchers et al^ as 
that amount which will reduce the activity of 
trypsin from one tryps.in unit to 0*75 trypsin 
unit has been used in this investigation. The re- 
sults are given in Table II. 

Table II 

Degree of purity of the inhibitor at different 
stages of isolation 



Inhibitor units per 

Stage of Isolation 

mgm. of the 
preparation 


X lO"^^ 

HCl extract 

139-8 

Dialysed extract 

695-05 

Acetone precipitate 

871-3 

Alcohol precipitate 

931-3 


It will be seen from Table II that the final 
preparation is about 6 to 7 times purer than 
the HCl extract, and that alcohol precipitation 
results in a better preparation of the inhibitor. 

The inhibitor does not affect the peptic acti- 
vity nor does pepsin destroy it. 

Dept, of Biochemistry, M. K. Gaitonde. 

Institute of Science, Kamala Sohonie* 

Bombay, 

April 16, 1951. 


1. Ham and Sandstedt, y. StW. Cheni,^ 1944, 154 , 505. 
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Physiol, 1938-39, 22, 79. 
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Memoirs o£ My Working Life. By Sir M. 
Visvesvaraya. Published by the author, 
*Uplands^ High Ground, Bangalore. Price 
Rs. 

The one aim in life of the author has been 
^To plan, promote and encourage developments 
chiefly in education, industries, commerce and 
public works to enable the people to work well, 
earn well and live well”. 

This book is a record of his endeavours in 
pursuit of this aim. He has achieved notable 
success in many spheres. As irrigation and 
sanitary engineer, he won laurels in early life 
in the Bombay Presidency and then as Special* 
Consulting Engineer in Hyderabad and as 
Chief Engineer in Mysore. Long before T, V. A. 
was conceived. Sir Visvesvaraya executed the 
multipurpose development of the Cauvery 
River consisting of a storage reservoir of 48,000 
million cubic feet of water, 150,000 acres of 
irrigated lands and hydroelectric installation 
of 80,000 H.P. It required unusual boldness, 
vision and administrative ability to set up an 
iron and steel works based on the use of char- 
coal in the Mysore State. Such faith can achieve 
the impossible; and today, Mysore is very 
much the richer for the trust her Government 
and people have reposed in him. 

For more than three decades after retirement 
from Public Service, Sir M. Visvesvaraya has 
devoted himself incessantly to the task of 
developing the resources of the land, both 
human and material, with the utmost intel- 
ligence, enterprise and vision. At the age of 
90, fired by the divine discontent that his 
people still continue to be “slow, sleepy and 
easygoing”, he is as active as ever, preaching 
the doctrine of intelligent and disciplined 
work, of self-help, and of risk-taking. 
May his countrymen profit by his advice and 
his example ! Then, they may be sure that 
the dawn of new life, which was ushered in 
four years ago, will break into a bright day of 
prosperity and happiness. 

J. C. G. 

Theory of Probability. By M. E. Munroe. 
(McGraw Hill Book Company, Inc., New 
York, U.S.A.), 1951. Pp. viii - 1 - 213. First 

Edition. Price $ 4*50. 

This book is an attempt to give a semi- 
rigorous presentation of the modern theory of 


probability in its true flavour, with the con- 
cept of the stochastic variable leading on to 
the Central Limit Theorem and the weak and 
strong Laws of Large Numbers. The whole 
performance is mostly at the undergraduate 
level and forms an admirable Introduction to 
Cramer’s “Mathematical Methods of Statistics” 
and Uspensky’s “ Introduction to Mathematical 
Probability,” of which this work is a mild and 
digestible version. There is a delightful and 
wide variety in the examples discussed, from 
the standard game at Monte Carlo played with 
a wheel containing 37 equally spaced slots and 
the probabilities of gene types to the random 
walk problem dealing with the probable position 
of an aimless itinerant, tests for extra-sensory 
perception, radio-active disintegrations and 
the normality of a decimal expansion. To 
assist computations in probability theory, the 
author has provided the formulae of Beta and 
Gamma functions with reasonable proofs and 
has also ventured to the depths of Stirling’s 
theorem in the form n ! = e“'M/ 27 r 

where l/(12n-f 6)<e,j< i/i2n and (sin xlx) dx. 

— oo 

We are just given a glimpse of some high 
peaks in the distance like the law of Iterated 
Logarithms and Lindeberg-Feller Central 
Limit Theorem, through informal discussions. 
Elucidation of the properties of convergence in 
probability and their applications to sampling 
as well as the significance of the Bernoulli, 
Normal and Poisson distributions form the 
cream of the book. 

On the whole, it is a highly informative and 
stimulating work. It should prove a worthy 
guide to the young student aspiring to climb 
the austere heights of modern Statistical 
Theory. There are as many as 300 exercises 
set to satisfy the plodder. We recommend this 
book strongly to all students and teachers of 
Statistics in our Universities. 

Print, paper and figures are of the high ex- 
cellence expected of a McGraw Hill publica- 
tion. The reviewer ha.s been able to detect 
only one misprint (i.e., on page 175, 
should read 2m~l -bz), 

A. A. K. Ay Yang AH. 

Elasticity. (McGraw-Hill Book Company, New 

York), 1950. Pp. v -f- 283. Price $ 6.00. 

This volume contains the proceedings of the 
third symposium in Applied Mathematics of the 
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American Mathematical Society held at the Uni- 
versity of Michigan from June 14th to June 16th, 
1949. It is a collection of 17 full length papers 
presented at the Symposium and represents 
recent developments in certain Sections of Elas- 
ticity and Plasticity made by specialists in these 
fields. Compared to the two previous volumes 
of this series, this contains more readable mat- 
ter. 

The contributors to the volume include I. S. 
Sakolnikoff, Eric Reissner, B. R. Seth, D. L. HoU, 
H. Poritsky, W. Prager and P. S, Symonds. The 
subjects treated include anisotropic problem, 
finite strain, bending of thin shells and plates, 
and elastic-plastic straining. 

The book is wholly a reference volume and 
will be useiui to mathematiciaiis, physicists and 
engineers interested in the theory or application 
of Elasticity. 

B. R. Seth. 

Text-book o£ Organic Chemistry. By Louis F. 

Fieser and Mary Fieser. (D. C. Heath & 

Co.), 1950. Pp. 332. Price $6-00. 

The volume under review is intended for a 
one-year introductory course in organic chemis- 
try. It maintains the high standard that one 
expects in books written by Prof. Fieser. The 
development of the subject-matter is the same 
as in the second edition of the larger book 
Organic Chemistry by Prof, and Mary Fieser. 
The present book is, however, more concise and 
being intended for an introductory course, 
topics on biochemistry, technology and reaction 
mechanisms have either been deleted or con- 
siderably abridged. The treatment of the sub- 
ject follows the same pattern as the larger 
book by the authors. The order in which 
different organic compounds are presented is 
conventional except in the case of aliphatic 
acids which precede aldehydes and ketones in 
the present as also in the larger book by 
Fiesers. The chemistry of functional deriva- 
tives of aliphatic acids is not discussed sepa- 
. rately unlike most text-books on organic 
chemistry; chapters on aliphatic cyanide and 
nitro compounds and on sulphur compounds 
should have been included. The subject-matter 
included in Chapter 12 on “Ring Formation” is 
rather heterogeneous; thus it includes other 
topics such as dicarboxylic acids, ^-keto acids, 
tautomerism and hydroxy acids. 

The cbjemistry of aromatic compounds is dealt 
with very satisfactorily. In the list of dye in- 
termediates from naphthalene, J-acid, H-acid, 
and 7 -acid should have been included. The 
book contains a chapter on heterocyclic com- 
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pounds which is a w^elcome addition to the 
subject-matter discussed in the larger book by 
the authors. Unfortunately in spite of the in- 
creasing importance of heterocyclic chemistry 
it has been dealt with rather sketchily, a defect 
which is common with many other text-books 
on organic chemistry. 

Among the very few inaccuracies which were 
noticed are: Patent claims as regards chlorina- 
tion of Indanthrone in the 3: 3'-positions have yet 
to be substantiated; in fact 3: S'-dichloroindan- 
throne is prepared synthetically from 3-chloro- 

1- bromo-2-aminoanthraquinone or 1 : 3-di-~ 
chloro-2-aminoanthraquinone (see p. 634). 
Flavanthrone is not technically prepared from 

2- aminoanthraquinone by the action of anti- 
mony pentachloride (see p. 634). 

The chapter on physiologically active com- 
pounds is a remarkably comprehensive account 
of such diverse and extensive subjects as, 
vitamins, water-soluble and lipoid-soluble 
factors, steroids, chemotherapeutic agents in- 
cluding arsenic als, antimalarials, sulpha drugs 
and antibiotics such as streptomycin, aureomy- 
cin and chloramphenicol. 

Each chapter begins with a useful tabular 
summary of compounds and their properties, 
such as m.p., b.p., sp. gr., pKa or pKb (in the 
case of acids and bases). The printing, dia- 
grams, equations and formulas are excellent. 
The equations also include such useful data as 
the important reactants employed, temperature 
and yields. At the end of each chapter a sum- 
mary of the subject discussed in the chapter is 
given- — an innovation which is highly recom- 
mended as it will assist the student in his ability 
to assimilate the fundamentals of the subject 
and also to revise it in a short time. Thus, the 
student can compile his own summary of the 
chapter and then compare it with the author’s 
summary. This will ensure his capacity to re- 
produce known facts. The summary is followed 
by problems whose solutions are given at the 
end of the book. These fulfil the second step 
in the assimilation of the subject, viz., applica- 
tion of established knowledge to the study of 
the unknown. The reading, references which 
follow are of help not only to the beginner but 
also to the advanced student. Information on 
bond distances, bond energies, resonance 
energies, properties of solvents, electronegativity 
values and inductive effects is given at the end 
of the book in tabular form. . ■' 

The book is an extremely valuable addition 
to text-books on organic chemistry, especially 
for Junior and Senior B.Sc. students. 

B. D. T, 
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Industrial Microbiology. By S. C. Prescott and 
Cecil G. Dunn. Second Edition, (McGraw-Hill 
Book Company Inc., New York), 1949. 
Pp. xii + 923. Price $8.50. 

The first edition of this wed -known volume 
on Industrial Microbiology was issued in 1840, 
and during the decade that has passed numerous 
advances in the fundamental and applied aspects 
of the subject have been made, thanks particu- 
larly to the rapid and spectacular expansion oi 
the fermentation industry in the U.S.A. 

The authors have taken advantage of the new 
edition of the volume to include these advances 
and bring the subject up to date. Among the 
features of the new edition attention should be 
invited to the complete revision of the chapters 
on yeast and its products. The latest informa- 
tion on riboflavin production has been included. 
Five new chapters on saccharifying agents, 
yeast production and yeast products, production 
of 2, 3 butanediol, itaconicacid and antibiotics, 
have been added. There is nearly a 70 per 
cent, increase in the volume of scientific matter 
included in the new edition. 

The authors have rendered a great service to 
the subject of industrial microbiology by pub- 
lishing this new edition. We have used this as 
a text for advanced training in Fermentation 
technology and as a constant book of reference 
in the course of our researches. This is a volume 
which will be gratefully welcomed by every 
student of applied microbiology. 

Vitamins and Hormones, Vol. VIII. Edited by 
R. S. Harris and K. V. Thimann. (Academic 
Press Inc., New York), 1950. Pp. xi -|- 342. 
Price $ 6.80. 

The eighth volume of the series ‘Vitamins and 
Hormones,’ edited by R. S. Harris and K. V. Tbi- 
mann, contains eight articles, four on the sub- 
ject of vitamins and the rest on hormones. The 
subject-matter of these articles have been care- 
fully chosen and presented in such an elegant 
fashion, that the high standard attained in pre- 
vious volumes has been well maintained. The 
first article on ‘Animal Protein Factor and Vita- 
min B12 in thte Nutrition of Animals,’ has been 
written in an exceedingly clearcut manner by 
T. F. Zucker and L. M. Zucker and several con- 
troversial issues ably presented. In view of the 
rapid advances in this field, however, one has 
soon to supplement this information by recourse 
to recently published papers on the .subject. 
‘Pyridoxine in Relation to Fat Metabolism’ . has 
been written by H. Sherman from Harris’ Labo- 
ratory, with particular emphasis on the inter- 
r^lationshiip which exists between this vitamin 


and the imsaturated fatty acids, while the third 
article by W. J. van Wagtendemk and R. Wul- 
zen, gives in detail the physiological and che- 
mical aspects of the anti-stiffness factor essen- 
tial for the guineapig. ‘Vitamins and Metabol- 
ism in Neurospora’ by H. K. Mitchell, is an arti- 
cle which describes among other things the 
recent advances made on the manner of bio- 
synthesis of some of the water-soluble vitamins 
using several Neurospora mutants for the pur- 
pose. ‘The Physiology of Relaxin’ by F. L. Hisaw 
and M. X. Zarrow, ‘Interactions between Estro- 
gens and Progesterone’ by R. Courrier, ‘The Phy- 
siological Actions of the Hormones of the Pos- 
terior Lobe of the Pituitary Gland’ by R. L. 
Stehle, written as Part II of the article, pub- 
lished in an earlier volume of thiis series, and 
lastly ‘Steroid Configuration’ by C. W. Shoppe 
comprise the four articles on hormones. They 
have been written by authorities in the res- 
pective fields and are very interesting and 
thought-provoking in their scope and content. 
A few more articles could have been usefully 
included on interrelationship among vitamins 
and hormones in this volume, in view of the 
growing importance of the subject in recent 
years. However, the volume as such is quite 
valuable and should prove a real acquisition to 
all those who are interested in the twin sub- 
jects of vitamins and hormones. 

P. S. Sarma. 

Poisons, Their Isolation and Identification. By 

Frank Bamford. 3rd Edition; Revised by C. P. 

Stew- art. (London: J. & A. Churchill Ltd.), 

1951: Pp. viii -f 316. Price 25 sh. net. 

The third edition of this book, the first and 
second editions of wdiich appeared in 1940 and 
1947 respectively, is practically a reprint with 
minor additions and alterations. There has been 
some additions in the section on barbiturates. 
Earlier editions dealt with relatively smaller 
number of these compounds which, came within 
the pui'view of the author. The present edition 
describes a more recent and comprehensive 
method for their identification based primarily 
on colour reactions. It also describes a volumet- 
ric method and a colorimetric method for esti- 
mating small amounts of arsenic in tissues. An- 
other addition, unimportant though from a prac- 
tical toxicologist’s point of view (for whom this 
book is primarily meant), is a few short hints 
it contains on the antihistaminic drugs. A few 
useful changes in thie general plan of the book 
haye been made, e.g., gaseous and volatile poi- 
sons have been dealt with in the same chapter; 
the chapter on methods of isolation of organic 
poisons precedes their systematic testing, 
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The subject-matter of the book has been, 
largely drawn from the author’s rich practical 
experience in the isolation and identification of 
poisons in human poisoning cases, a subject of 
highly specialized nature. This book is not meant 
for theoretical reading or as a text-book. But, 
in the hands of a trained chemist who intends 
taking practical toxicology as his profession, 
this book should prove a very useful guide. 

Insecticides. World Health Organization's Techni- 
cal Report Series, No. 34. Pp. 82. Price 4s?t. 3d. 

The report constitutes the beginning of what 
will probably become an international manual 
on insecticides and spraying apparatus. 

The first section of the report deals with! dis- 
insectization methods for quarantine purposes, 
making specific recommendations concerning 
procedures for the disinsectization of aircraft 
and ships. It suggests, however, that sanitary 
regulations governing the routine disinsectiza- 
tion of aircraft and ships apply only to “areas 
suspected of being infested with insect vectors 
of disease. .‘. .to such a degree that they repre- 
sent a danger to other countries.” Annexes to 
the report provide itemized time and cost esti- 
mates for various quarantine operations. 

A major part of the report is devoted to spe- 
cifications for insecticides and their formula- 
tions, including technical DDT, technical bejizene 
hexachloride (12-14% gamma BHC), gamma- 
isomer benzene hexachloride concentrates (90% 
and above), technical chlordane (agricultural and 
refined grades), methoxychlor, wettable powder 
concentrates of DDT and BHC, and DDT emul- 
sion concentrates. Packing and marking of 
packages are also recommended for each insec- 
ticide. Annexes describe test procedures for 
determining the chemical composition and phy- 
sical characteristics of the various insecticides, 
e.g., the Winter, Parr peroxide-bomb, and Ste- 
panow methods for determining total organic 
chlorine content; the polarographic and chroma- 
tographic methods for determining gamma- 
isomer content of technical BHC; maximum 
diameter (particle size) determination, agglo- 
merate test, settling rate, and tropical storage 
tests for DDT wettable pow'der concentrates; 
and flash point determination (TAG Closed 
Tester and Cleveland Open Tester methods) for 
DDT erhulsion concentrates. 

A section on spraying apparatus gives detail- 
ed specifications for knapsack/compression spray- 
ers, hnnd sprayers, and stirrup pumps. 

This report should be a valuable tool for all 
who are concerned with environmental sanita- 
tion and the control of insect-borne diseases, as 
well as for manufacturers, buyers, and users of 
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insecticides and spraying apparatus for their 
application. 

Bulletin of the Central Research Institute. 
University of Travancore, Trivandrum. Series 
A, B and C. 1950. 

There are excellent reasons why every Uni- 
versity should have a Bulletin of its own, par- 
ticularly in the field of the Sciences. Not the 
least perhaps is the one connected with the 
great pressure on space in Journals of an all- 
India character. The University of Travancore 
therefore deserves our heartiest commendation 
for bringing out the opening nmnbers of the 
series this year. A scrutiny of its contents 
shows that great care has been taken to main- 
tain a high standard in the selection of papers 
for publication. 

The Tuberculosis Association of India— 
(1) Twelfth Annual Report, 1950; (2) Pro- 
ceedings of the Twelfth Annual General 
Meeting, 1951; (3) Directory of the Tuber- 
culosis Institutions in India — 1950. 

Thie first two publications summarise the 
activities of the Association and make brief 
references to certain developments in the anti- 
tuberculous campaign undertaken by the Cen- 
tral and State Tuberculosis Associations and 
Governments during 1949 and 1950. One of 
the most important activities has been the Seal 
Sales Campaign. This campaign, has created a 
mass consciousness against tuberculosis, which 
is as important as, if not more so, than cash 
returns. The magnitude of the 'tuberculosis 
problem in India caii be gauged from the fact 
that it claims a victim almost every minute, and 
for every case of death there are at least five 
spreading the infection. Besides the emphasis 
laid on the preventive measures such as B.C.G. 
vaccination, an effective Tuberculosis Service 
including the isolation, treatment and rehabi- 
litation of tuberculosis patients and the deve- 
lopment of a . Social Service Organisation, it is 
gratifying to note the welcome approach to- 
wards “Research in Tuberculosis”. The Asso- 
ciation has realised that India should not 
merely be a borrower in the scientific markets 
of the world but should earnestly undertake 
this important phase of anti-tuberculosis work”. 

The Directory of Ihe Tuberculosis Institu- 
tions in India, 1950,” provides useful and reli- 
able information about sanatoria, hospitals, 
dispensaries and medical institutions where 
facilities for treatment of tuberculous patients 
exists. It is a comprehensive and up-to-date 
guide and the Association has to be congratu- 
lated on making the Directory available to the 
publict M, SiRsx. 
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British Scientists. By E. J. Holmyard. (Publish- 
ed by J. M. Dent & Sons, London). Pp . viii + 
88. Price 6 sh. net. 

In the handy little volume under review. 
Professor Holmyard has briefly but skilfully 
touched upon the landmarks in the history of 
British Science from the very earliest days 
well into the first half of the ' present century 
also. Representative of the various stages in 
the story of its development, names of great 
scientists have been chosen as chapter headings 
with a view to indicate the part played by 
them. The nature of the contents as well as 
the method smake it clear that this is more the 
biography of British Science than of British 
Men of Science. Even so, its merit as a biogra- 
phy is par excellence, judged by all standards, 
both literary and scientific. Excellently 
produced and tastefully illustrated, the volume 
can be heartily recommended to everyone who 
would like to recapture the really great 
moments in the evolution of British Science. 

Books Received 

Plane Analytic Geometry. An Intermediate 
Course, 1st Edition, by A. B. Shah Sc Apte, M., 
Poona 2, 1951, pp. vi + 252, Price Rs. 5-8-0. 
Studies on the Natural Fats, Vol. I, Parts I-III. 
Summary of Ph.D. Thesis, 1949, by A. R. S. 
Kartha, Ernakulam, 1951, Pp. 145, Price Rs. 5. 


Soil Scince. An Elementary Text-Book. I 
Edition, by A. N. Puri, M/s. Minerva Book 
Shop; The Mall, Simla, 1951, Pp. 156, 
Price Rs. 8. 

Principles of Fruit Preservation^ 3rd Edition. 
Revised by T. N. Morris, 1951, Pp. xiiif20o, 
Price. 21 sh. net, M/s. Chapman & Hall, 
London W.C. 2. 

Austenitic Grain-Size Control of Steel, by B. R . 
Nijhavan Sc A. B. Chatterjee, C. S. I. R., 1951 , 
Pp. 58, Price Rs. 3. 

Laboratory Manual of Qualitative Organic 
Analysis, 2nd EJition, by H. T. Openshaw, 
M/s. Cambridge University Press, 1951, viii 
+ 94, Price 8sh. 6d. 

The Oxide Coated Cathode, by G. Herrmann 
and S. Wagener, M/s. Chapman & Hall, 1951, 
Pp. viii + 148, Price 21sh. net. 

Organic Chemistry, by J. P. Wibaut, Elsevier 
Publishing Co., Ltd., 1951, xvi + 660. Price 
55sh. 

The Chemistry and Technology of Food and 
Food Products, by M. B. Jacobs, M/s. Inter 
Science Publishers, 1951, Pp. xxv-r832. 
Price $ 12-00. 

Sugar Industry Annual, 1950, M/s. M. P. 
Gandhi & . Co., 1951, Ixxviii — 156, Price Rs. 6. 

South African Scenery (A Text-Book of Geo- 
morphology ), by L. C-lKing, M/s. Macmillan 
& Co., 1951, Pp. xxxi + 379, Price 45sh. net. 
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A New Collection of Fossils from the Suket 
Shales (Vindhyans). 

Sri. R. C. Misra, Dept, of Geology, Lucknow 
University, writes as follows: — 

It may be recalled that the collection of cer- 
tain discoidal fossils from the Vindhyans by 
Mr. H. C. Jones of the Geological Survey of India 
in the field session 1907-08 evoked consider- 
fossils were variously iden-able interest. These 
tified as primitive brachiopods and plant re- 
mains. The author has made further collec- 
tions in October, 1950, from the area and ha-; 
discovered new forms, which when studied in 
detail, might yield interesting results. A num- 
ber of new localities where such fossils occur 
in extraordinary abundance have also been dis- 
covered. 

Prof. M. S. Thacker 

Prof. M. S. Thacker, Director of the Indian 
Institute of Science, who has left for the U.S.A. 


under Truman Point Four Programme, will be 
visiting various engineering and other research 
centres, and is expected to participate in the 
National Technical Conference on Illumination 
Engineering (Washington) and the First World 
Metallurgical Congress (Detroit). While re- 
turning he will be visiting U.K., France, Ger- 
many and Switzerland for* consultations, 
equipment, etc., relating to the Institute. 

Historic Observatory of Tycho Brahe 

Astronomers and astrophysicists from many 
countries have been invited by the Swedish As- 
tronomical Society to the island of Ven between 
Sweden and Denmark, to commemorate the 
350th Anniversary of Tycho Brahe on 14th Octo- 
ber of this year. 

The celebrations will include the re-inaugu- 
ration of Tycho-Brahe’s observatory, Stjarne- 
borf, which is now being excavated, while the 
excavation of XTranienborg, another Brahe 
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observatory situated at some 100 yards from it 
will be carried on later (UNESCO). 

International Symposium on the Reactivity of 
Solids 

The Royal Swedish Academy of Engineering 
Sciences and the Chalmer’s University of Tech- 
nology have decided to arrange an international 
symposium in Gothenburg during 9th to 13th 
June, 1952, for discussing problems concerning 
the reactivity of solids. 

Professors G. W. Brindley, G. Chaudron, 

V. Frechette, P. Gilard, O. Hahn, J. A. Hedvall, 
P. Niggli, G. M. Schwab, P. Schwarzkopf and 

W. Steger are expected to participate in the pre- 
liminary programme. All communications re- 
garding the symposium should be directed to 
Mr. Lennart Simonsson, Royal Swedish Academy 
of Engineering Sciences, Box 5073, Stockholm 5, 
or to Professor J. A. Hedvall, Chalmers’ Uni- 
versity of Technology, Gothenburg. 

Symposium on the Social Relations of Science 
The Delhi Branch of the Association of 
Scientific Workers of India proposes to convene 
a symposium on the above subject in the be- 
ginning of September this year. Those who 
would like to participate in the symposium may 
please write to Shri M. L. Aggarwal, Secretary, 
Delhi Branch, Association of Scientific Workers 
of India, 1/3, Kishen Nagar, Karol Bagh, New 
Delhi. 

Dr. Bharucha 

Dr. P. R. Bharucha, Acting Principal and Pro - 
lessor of Botany, Institute of Science, Bombay, 
has been elected a Member Correspondent of 
the Svense Vaxtgeografiska Sallskapet, LTpp- 
sala, Sweden. He is the first Indian Botanist 
to be so elected. 

Dr. Bharucha has also been elected to the 
Editorial Board' of Vegetatis, an Internation- 
al Journal of Phytogeography, Holland. 

Award of Research Degree 
On the recommendation of the Board of 
Examiners consisting of Professors R. W. B. 
Pearse, R. F. Barrow and W. Jevons, the 
thesis entitled “‘Electronic Transitions in 
Substituted Benzenes in the near Ultra-VioleP' 
by Sri. K. Sreeramamurthy, M.Sc.. has been 
declared qualified for the Degree of Doctor of 
Science of the Andhra University. 

Prof. R. S. Krishnan 

Prof. R. S. Krishnan who is now in Europe 
to participate in two international con- 
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ferences, will be giving a series of lectures in 
Egyptian Universities in September of this 
year. 

Indian Mathematical Conference 
The Seventeenth Conference of the Indian 
Mathematical Society will be held in Bangalore 
in the last week of December, 1951, under the 
auspices of the University of Mysore. Members 
who wish to read papers should send abstracts, 
not exceeding 300 words, to Dr. K. Chandra- 
sekharan, Tata Institute of Fundamental 
Research, Apollo Pier Road, Bombay 1, before 
the end of October, 1951. 

Mr. B. Rama Rao 

After a long and meritorious service rendered 
to the country as Geologist and Mining Engi- 
neer, Mr. Rama Rao, former Director, Indian 
Bureau of Mines, has now retired from active 
service. 

He was the President of the Geology and 
Geography Section of the Indian Science Con- 
gress in 1936, and also of the 6th Geographical 
Conference in the same 3 'ear, and of the Geo- 
logical, Mining and Metallurgical Society of 
India in the years 1942 and 1943. Mr. Rama 
Rao was also a Delegate of the International 
Geological Congress held at Washington 
(U.S.A.) in 1933. 

Annual Essay Cont^t — His Excellency Raja 
Maharaj Singh Certificate 
The Division of Food Information and Statis- 
tics of the Central Food Technological Research 
Institute, Mysore, announces that H. E. Raja 
Maharaj Singh Certificate will be awarded this 
year to the best essay on ‘‘Future of Canning 
Fruits and Vegetables in India The essay 
should not be more than 4,000 words in length 
and should be submitted by the 31st December 
1951 to the President of the All-India Food 
Preservers’ Association, 18-A, Aurangazeb 
Road, New Delhi. 

Indo-German Industrial Co-operation 
The Government of India have received 
offers for 50 Free Studentships at German Uni- 
versities and Technological Institutes and also 
for training of a number of Indian engineers 
and apprentices in workshops of heavy indus- 
tries in Germany. As a measure of reciprocity, 
the Government of India have decided to 
award 10 Free Studentships to Germans for the 
study of Indian Languages, Religion and Phi- 
losophy at Indian Universities. 
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AUTOMATIC CONTROL* 


T he conception of automatic control arises 
basically from the use of devices which 
measure thie departure of the physical state of a 
system from a desired normal, and the utilisa- 
tion of this information to restore, by mecha- 
nical or electrical means, the system to the 
normal state. Many and varied devices of this 
kind have existed for a long time. Every steam 
engine had its governor and a patent was filed 
for a D.C. cross-field generator to give con- 
stant current as far back as 1882. The automa- 
tic pilot was flying aeroplanes in 1925 and one 
of the several fields of automatic control that 
was already entering upon a phase of active 
development before the war was that of the 
automatic control of quantities involved in the 
manufacture of chemical products, the field now 
often referred to as process control. What is 
new is the emergence in recent years of a phi- 
losophy of automatic control, a change of out- 


* Abstract of the Presidential Address of Sir Ben 
Lockspieser, at the opening of the D.S.I.R. Conference 
on Automatic Control at the Royal College of Aero- 
gntics, Cranfield, England, 


look based on the recognition of a common 
basis of principle in a great variety of engineer- 
ing devices. And it is precisely this , recogni- 
tion that is mainly responsible for the present 
acceleration of progress in all the many fields 
of applicalion from sensitive self -balancing 
bridges for measuring purposes to power ma- 
chinery like rolling mill drives. 

It is probable that the development of the 
feed-back thermionic amplifier was the decisive 
contribution in weaving these various strands 
of development into a unified pattern. ’The 
main theoretical concepts that enable us to 
deal so effectively with so large a variety of 
control problems were nearly all first develop- 
ed in connection with the use of feed-back in 
amplifiers. It was in this connection that 
Nyquist, in 1932, developed the criterion of sta- 
bility now known by his name, that has played 
so important a part in the development of all 
forms of automatic control. 

The perception of the essential identity of 
the -basic problems in these various fields was 
accelerated by the pressure of war require- 
mens. The rapid solution of many automatic 
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and manual control problems becam,3 of firs't 
importance, as may be appreciated on recalling 
such examples as the automatic gun layer, the 
automatic tracking of targets or the control of 
guided missiles. The solution of these problems 
led to the production of many new elements 
suitable for use in control systems. But the 
outstanding result of the stimulus of war on 
the development of automatic control was this 
appreciation, for the first time, of the essential 
unity of the subject, including mechanical 
servo-systems, automatic controls as used in the 
chemical industry, feed-back amplihers, both of 
the thermionic, rotary-machine and static- 
magnetic types, and in fact the possibility of 
bringing under the control of a common scheme 
of analysis all those systems in wid^e fields of 
engineering and elsewhere that involve what 
is called a ‘closed sequence of dependence.’ 

The scope of this conception was soon seen 
to extend even beyond engineering. There is 
no doubt that in biology, in economics, and per- 
haps even in still wider fields, this conception 
of the closed sequence of dependence, and the 
characteristics of system behaviour associated 
with it, may prove to be a valuable tool of 
thought, and in some cases a means to the for-' 
mulation of problems in these difficult fields 
in such a way that the analytical methods al- 
ready worked out by engineers may be brought 
to bear on them. 

The subject of automatic control is of out- 
standing importance, both in connection with 
industrial development and the increase of pro- 
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ductivity, and also with defence requirements. 
Writers of eminence have not been lacking, 
particularly in the United States, who have seen 
in the development of automatic control sys- 
tems an important contribution to the emerg- 
ence of an entirely new type of industrial era. 
There is som.e disparity between such views of 
the future potentialities of automatic control 
and the somewhat slow, though steady and im- 
portant progress that has been made so far in 
the application of automatic controls in in- 
dustry. 

It may be true that if economic considerations 
are sef aside, there are now only remote limita- 
tions to the technical possibilities of devislrg 
mechanisms that will carry out certain kinds 
of functions usually performed by human mus- 
cular skills, but, in fact, the economic consi- 
derations remain and it is an important pur- 
pose of a Conference of this kind to make the 
sort of progress that in the long run will result 
in the production of simple and, therefore, 
cheaper equipment. Several of the papers to 
be discussed during the Conference are con- 
cerned with the alternative ways in which a 
given specification of requirements may be met 
and the possibilities of devising procedures in 
design that will indicate the optimal design 
without the inordinate amount of labour and 
calculation that is at present involved in the 
design of such systems. Such developments, if 
th.ey can be carried to a successful conclusion, 
will also help to cheapen the application of 
automatic control and so widen its field of use. 


Automatic Co7ttrol 


INTERNATIONAL COMPUTATION CENTRE 


T he International Computation Centre pro- 
posed by the UNESCO is to have the fol- 
lowing functions in the fields of Research, 
Education and Service : 

(1) to organise study and scientific research 
on questions relating to the use and develop- 
ment of Mechanical Computation devices, in 
particular to establish, in co-operation with 
scientific organizations concerned, a programme 
of pure science problems to be studied on the 
international level; to publish and circulate in 
appropriate form the results of the research 
which it has undertaken; to promote collabora- 
tion between computing institutes throughout 
the world, to assist in the co-ordination of their 
work, and to promote their activities; 

(2) to organise and develop a pro^,:amme 
for the training and improvement of research 


workers in the field of Mechanical Computa- 
tion; and, to this end, establish and main- 
tain one or more laboratories equipped with 
vai-ious types of calculating machines and re- 
quested to carry out numerical computations. 

xAlso it has been recommended that ‘UNESCO 
should create and administer the Centre and 
should secure for it the resources necessary 
for its functtioning. The proposed budget for the 
first year is $ 220,000, mounting to $ 300,000 
in the third year. 

Three countries — Italy, the Nethierlands, and 
Switzerland — have offered to act as host for 
the proposed Centre, but no decision is to be 
made until a final report is presented to a sug- 
gested meeting in November of accredited dele- 
gates from different countries when the Centre 
will be set up officially, 
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A RATIONAL METHOD OF APPLYING SULPHATE OF AMMONIA TO RICE 
K. RAMIAH, M. V. VACHHANI and C. T. ABICHANDANI 
(Central Rice Research Institute, Cuttack) 


R ice is a semi-aquatic plant and is mostly 
grown in swampy and anaerobic condition. A 
large number of investigations has been con- 
ducted to evaluate the response of the crop 
to the application of nitrogenous fertilizers. 
Among such fertilizers, sulphate of ammonia 
has been found to be the best, though the res- 
ponse may vary with different soil and other 
environmental conditions, (Sethi;i- Ramiah et 
al.-). According to Dastur et aW^ rice plants un- 
like other crops uses ammoniac al nitrogen in 
early stages and nitrate nitrogen in later stages 
of its growth. Field experiments with a mixture 
of ammonium nitrate and ammonium sulphate 
did not however establish the superiority of 
the mixture over sulphate of ammonia. 

Efficient use of fertilizer can result only when 
the fertilizing element is utilised by the plant 
to the maximum extent. The present method 
of applying sulphate of ammonia to rice 
throughout India consists of spreading the fer- 
tilizer on the surface in wet condition immedi- 
ately after transplanting the crop or somewhat 
later. Immediately on application, ammonia 
which is in the most reduced condition of the 
nitrogenous compounds is partly utilized by the 
plant directly and the rest is converted into 
nitrates by oxidation. Nitrate which is the high- 
ly oxidized form of the nitrogenous compounds 
does not undergo any further change in the 
surface layer and since it is not absorbed by 
the soil colloids, it leaches down to the lower 
layer with the percolation water and some of 
it is drained off with the free water. Russel^ 
states that the work of Prof. Pearsel has indi- 
cated that imder marshy conditions oxidation 
takes place only near the soil surface and re- 
duction down below. The nitrates formed on 
the surface when they get down to the lower 
reductive layer are reduced and gaseous nitro- 
gen in the form of NO or N., is formed which 
is lost. Thus there is loss of nitrogen both as 
nitrates and free nitrogen gas and the full 
benefit of the fertilizer application is not ob- 
tainable. 

The practical aspects of this finding have 
been recognised and made use of by Japan in 
their rice manuring practices.^ In Japan, two- 
thirds of the nitrogen dose as sulphate of 
ammonia is applied in the dry condition of the 
soil 2."-3" below the surface a few days be- 
fore water is let into the fields for puddling 
{ind transplanting. The other one-third is ap- 


plied later when the plant is growing and even 
here, the sulphate of ammonia is first made 
into balls or pellets mixed with clay, and these 
are thrust into the soil a few inches deep. Their 
investigations have shown that ammonium sul- 
phate applied directly in the reductive layer 
remains stable and the plant utilizes it gra- 
dually. Thus the loss of nitrogen is minimized 
and it has been estimated that the efficiency of 
sulphate of ammonia applied in this way is 
50-70 per cent, as against 20-30 per cent, only 
-with the usual wet application. 

To test this method of ‘dry’ application in 
the lower layers an experiment has been con- 
ducted at Central Rice Research Institute, Cut- 
tack, under medium and low land conditions 
during two crop seasons, 1949-50 and 1950-51. 
The quantity of nitrogen applied v/as 20 lb. per 
acre and the application of nitrogen resulted in 
a significant increase in yield, the response be- 
ing about 268 lb. of grain over a control yield 
of 1667 lb. per acre. Between the two methods 
of applying sulphate of ammonia, on the sur- 
face of wet soil or 2-3 inches below the sur- 
face in dry condition, the latter has given a con- 
sistantly higher response though the differences 
between thie two methods were not always sig- 
nificant. The average yield response for the 
two methods per lb. of nitrogen applied is given 
below : 

Table I 

Average of response of paddy in lb. per acre 
for every lb. of N applied 


Dry Wet 

application application 


Medium land 14*2 9*4 

Lowland .. 19*3 11*9 

Mean .. 16*8 10*7 


The above data clearly indicate that the dry 
method of applying sulphiate of ammonia is 
more efficient than the usual wet method. 

In large rice areas of N. E. India, Assam. 
Bihar, Bengal and Orissa, rice is sown in the 
dry condition of the soil at or just before the 
break of the monsoon. Under such conditions, 
the application of sulphate of ammonia in the 
dry soil inside the plough furrows does not pre- 
sent any difficulties and should prove more effi- 
cient than later application when the monsoon 
is on in full swing. Where however the land 
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is not ploughed in tli^e dry condition but pud- 
dled after first letting in the water, this dry 
application is not feasible. 

To meet this situation another experiment on 
deep placement has been conducted at Cen- 
tral Rice Research Institute for two seasons. 
The required amount of sulphate of ammonia 
was mixed with 5 to 10 times its weight of soii 
and made into a soft dough with water. Small 
balls of about 1'' in diameter were then made 
from this material and dried. These balls were* 
thrust 2"-3" deep into the soil between rows of 
standing crop 12"- 18" apart at the time of 
weeding in a transplanted crop or at the time 
of hushening in a broadcasted crop. It has been 
found that this method of application is much 
more efficient than the wet surface application 
as shown by the figures given in Table II. 

The efficiency of the deep placement is 2*5 
times that of the surface application. There 
is an indication that the response for 20 lb. N 
placed deep can be just as good as 40 lb. N 
applied on the surface. 

While the detailed results of these trials will 
be. published elsewhere, the experiments are 


Table II 

Results comparing 20 Ih. of nitrogen applied as 
ammonium sulphate either on the surface or 
deep-placed 







I 


Yield lb. per 



i - 

acre 


J. 'o- 




ca 

_a _ 

grain straw 

No nitre gen 

. 5-3 

115-8 

1575 1926 

Surface application 

. 5-8 

120-5 

1698 2089 

Deep placement 

. 6-3 

126-0 

1895 2395 


being continued and arrangements are also in 
progress to test the dry application and deep 
placement on a large scale in the cultivators’ 
fields. 

1. Sethi, R. L., J.C.A.A\ Bull, 1943, No. 38. 2. 

Ramiah, et al.^ App. 11 [1)) to AC.A.B. Report on soil 
fertility iiroesti ^citious in India^ 1947, by Dr. A. B. Stewart. 
3. Dastur, et aK^ hid. Jour. Agri. Sci.i 1933,-34, 3 , 963, 
and 4,803. 4. Russel, E. J., World Crops ^ 1949, 1 , 2, 
72- G. 5. Dr. Morinaga, Unpublished note. 


INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 


I N the course of his address at the opening 
of the Indian Institute of Technology, Kha- 
ragpui', the Hon’ble Maulana Abdul Kalam 
Azad observed as follows : 

'‘The Institute which is being inaugurated to- 
day will have provision for the teaching of 2,000 
students at the undergraduate level, and 1,000 
students for post-graduate study and research 
drawn from all over the country. 

‘Tn order to ensure that the Institute serves 
the needs of the country in the most effective 
manner, the course in the Institute will be 
planned on the advice of experts drawn from 
industry, Government Departments, other em- 
ploying agencies and educational authorities. 
In fact, this close association between acade- 
mic experts and practical administrators is 
essential for the proper development of an 
institution of this type. I would like to make a 
special appeal to our industrial and business 
magnates to take an active interest in the deve- 
lopment of this Institute. They can help in 
many ways. Industry can assist financially by 
establishing Chairs in subjects in which it is 
especially interested. Such assistance would 
make it possible to have Professors, where ne- 
cessary more than one, in subjects which are 
important from the point of view of the deve- 
lopment of industry. I have no doubt that in- 


dustrialists will also help to make thp training 
in this Institute more practical and concrete 
by permitting students to visit Workshops and 
Factories and allowing them to go through 
organised courses of practical training in the 
industry. It will improve the quality of teach- 
ing in the Institute, and in the end help indus- 
trialists themselves, if staff members of the 
Institute are offered facilities for thie study of 
industrial techniques. Promising employees 
should also be seconded to the Institute to 
undertake programmes of research or courses 
at the post-graduate level. Last but not least, 
industrial magnates can help by deputing en- 
gineers, technologists, and administrators in 
their concerns to deliver lectures or courses of 
lectures at the Institute. 

“Though situated in one corner of India, this 
Institute is intended to cater to the needs of 
the country as a whole. We have been able to 
recruit very distinguished men to take charge 
as Professors in the different departments, and 
we are happy that a scientist of th,e calibre of 
Dr. J. C. Ghosh is its first Director. I have no 
doubt that they will devote themselves to build- 
ing this institution on sound foundations so that 
it may take its place as one of the finest insti- 
tutions of its kind not only in India but in the 
world. 


t 
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INCOMPLETE BLOCK:dESIGNS 

In connection with a recent notei a. A. K. 
Iyengar in Current Science, it appears that 
while writing the note, the author had not with 
him the information on two earlier important 
papers by Bose- and Shrikh'ande.-^ Bose- has 
used the same method of matrix representation 
to prove that b ^ v, Shrikhande'^ has also used 
virtually the same principles to prove the im- 
possibility of certain symmetrical balanced in- 
complete block designs, of which the example, 
'y — 46, r = k = 10, z:= 2 quoted by Ayyan- 

gar is a particular one. Further, the symmetrical 
determinant NN' of Bose and Shrikhande is 
exactly the same as the determinant X'X, which 


was used earlier in connection with ‘‘weighing 
designs” 

Pusa, Bihar, K. S. Banerjee. 

June 13, 1951. 

1. Krishnaswainy Ayyangar, A. A., 1951, 20, 93. 2. 
Bose, R. C., Annah of Math. Slat., 1949, 619-20. 3.- 
Shrikhande, S. S., Ibid., 1950, 106-11. 4. Banerjee, K. S., 
JbuL, 1948, 394-99. 5. — . Ibid , 1949, 300-04. 


The geometry of finite projective planes ini- 
tiated by Veblen and Bussey, the Incomplete 
Block Designs due to Fisher and Yates and the 
weighing problem of Yates and Hotelling have 
a common mathematical basis, which has been 
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worked out by many recent writers in several 
journals. The matrix representation X = {Xyi} 
plays a fundamental part in all of them, as 
also its sequel, the determinant |X'X| = A 
first used by Harold Hotelling^ in his basic 
paper in 1944. This paper has been the inspi- 
ration of subsequent developments by Mood 
Kishen, Banerjee and others. 

The determinant ]X'X| was next thought of 
by Bruck and Ryser in 1949 to prove the non- 
existence of certain finite projective planes - 
and by Ryser to prove a property of incomplete 
block designs.3 While reviewing Schiitzenber- 
ger’s theorem^ in the Mathematical Reviews, 
1950, 11, 3, H. B. Mann points out that the 
proof can be considerably simplified by com- 
puting AA^ instead of A directly. I had not 
noticed this remark prior to my historical note^ 
where I had referred to the shorter proof of 
Chakrabarthd which is just on the lines hinted 
at by Mann. 

More recently, Chowla and Ryser, ^ following 
the earlier work of Bruck and Ryser have given 
simple and elementary methods of proof which 
lead to results more comprehensive than those 
in Schtitzenberger’s. 

A. A. Krishnaswami Ayyangar. 

Mysore, 

August 4, 1951. 


1. Harold Hotelling, Annah of Math Siaf., 1944,15. 
Bruck; R. H., -and Ryser, H. J., Camxdian J, Mailt , 
1949, 1 * 3. Ryser, H. J., P/oc. Amer, Math, Sac,, 1950. 
1 . 4. Schiitzenberger, M. P., Amials of Eugenics, 1949, 

5. Ayyangar, A. A. K., 1951, 20. 6. Chowla, 

S., and Reyser, H. J., Ca'tiadian, J. Math,, 1950, 2. 


KIRTHAR FORAMINIFERA FROM 
RAJASTHAN 

Kirthar foraminifera have been described 
from Western Pakistan,^ Cutch-and Kathiawar. 
The Pellatispira bed of the Surat-Broech area 
to which an Upper Eocene age has been 
assigned^ is- considered to be post-Xirtbar and 
the new name Tapti series^ has been suggested 
for the Pellatispira-bearing beds of India, 
Pakistan 'and Burma. In Rajasthan the only 
Eocene horizon hitherto recognised is the Laki 
equivalents of the Bhadrar beds of the Salt 
Range containing Assilina daviesi, A, spinosa 
and Orbitolites complanata. N, irregularis has 
not been recognised in these beds. The present 
discovery of beds containing Kirthar foramini- 
ferk from Kolayat, near Bikaner, is of conside- 
rable interest. The Kirthar beds are here 
exposed as outliers surrounded by Laki beds 
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which seem to be the continuation of the 
Palana Laki sequence. 

The Kirthar beds have yielded the following 
foraminifera:'— N, cf. maculatus, Discocylina 
(sellate forms), Dictyoconoides cooki, Flosculina 
sp., Linderina sp., Planorbalina sp., Hetero- 
stigma sp. This fauna is distinct from that of 
the Laki, and the presence of N. cf. maculatus, 
NuttalH fixes the age as lower part of the 
Middle Kirthar. 

Investigation of this fauna (under the 
guidance of Mr. S. R. Narayana Rao) is in 
progress and detailed account will be published 
elsewhere. 

Department of Geology, S. N, Singh. 

Lucknow University, 

May 12, 1951. 


1. Davies and Pinfold, Pa/. Ind. N. S., 1937, 24, (Ij. 
2. Nuttall, Pec. Geol.Surv. Ind., 1926, 59, Pt. I, 115-84; 
Vredenburg, Ibid., 1906, 34, 79-95. 3. Narayana Rao, 
Joiirn. Mys. Uni, Sec. B, 1941, 2, (2), 5-17. 4. Eam-s, 
Abstr. Proc. Geol. Soc., Lo.ido.i, No. 1469, 30-341; 

Nagappa, Proc. Ind. Acad. Sci., 1951, 33, -11-18, 


CLOUDED FELDSPARS IN BASIC 
DYKES OF CHARNOCKITIC AREAS 
It will be seen from the geological map of the 
Mysore State published by the Mysore Geolo- 
gical Department, or from the geological sketch 
map of the Biligirirangan area given by Mr. B. 
Rama Rao,i that there are a few prominent 
dolerite dykes running west to east, and, there- 
fore, trending almost at right angles to the pre- 
vailing north to south strike of the rocks of 
this region. These dykes cut both the Peninsular 
gneisses and the Charnockites. Many of these 
dykes have chilled margins and so must be 
considered later in age than the country rocks. 

During a recent visit, specimens of the basic 
dykes of this area were collected by the writer, 
and when thin sections of these rocks were 
examined under the microscope, it was found 
that the plagioclase feldspars, without any ex- 
ception, exhibited the phenomenon of clouding. 

This cloudiness of the feldspars is not to be 
confused with the turbidity caused by decom- 
position. The clouded feldspars of the Biligiri- 
rangans are not altered but quite freshi, and 
the multiple twinning of the plagioclases are 
seen distinctly between crossed nicols. 

In ordinary transmitted light, thin sections of 
clouded feldspars are either brown or grey in 
colour. Under high power, this cloudiness is 
seen to be caused by the presence of very fine 
inclusions which are in the form of minute 
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specks or tiny rods. There is usually no uni- 
formity either in the depth or in the distribu- 
tion of clouding even in a single crystal. The 
discoloration, therefore, is found to be some- 
what patchy. Sometimes, these microscopic 
specks or rods are arranged in streaks parallel 
to the traces of the twinning planes. In some 
of the dykes the clouded feldspars also contain 
acicular inclusions disposed at angles of 60° and 
120°, features considered to be characteristic of 
the charnockites.^ 

Apart from the Biligirirangan area, there is 
another region in the Mysore State which is 
characterised by the occurrence of charnockites. 
This lies in the south-west of the State com- 
prising the area south of Fraserpet in Coorg, 
and west of Periyapatna. The basic dykes here 
were microscopically examined, and it was seen 
that the plagioclase feldspars were clouded. 

A preliminary examination of thin sections 
of dykes occurring in the cbarnockitic area 
south-west of Sakleshpur in the Hassan Dis- 
trict, and near Sivasamudram in the Mandya 
District, has shown that practically all the 
dykes there contain plagioclase feldspars which 
are clouded to varying degrees of intensity. 

This naturally led the writer to investigate 
whether the dykes in charnockite areas outside 
Mysore State also contained clouded feldspars. 
It has not, of course, been possible to examine 
all the dykes of these regions but brief visits 
to Pallavaram, Mettur and the Nilgiris enabled 
the collection of some of the dykes occurring 
in these typical charnockite zones. Every one 
of these dykes when examined under the 
microscope was found to be characterised by 
the presence of clouded plagioclases. 

Sir Thomas Holland’s description of one of 
the dykes in the Sbervaroys — another typical 
charnockite area — leaves no room to doubt that 
when he states “the plagioclase is generally 
brown through included dust”,-"^ he is referring 
to thie phenomenon of clouding. 

During a recent visit to Ceylon, the writer 
scoured the hiighlands, which is charnockitic, 
for basic dykes but was unable to locate any. 
The dykes on the coastal plain, which are main- 
ly in gneissic country, do not contain clouded 
feldspars. 

The phenomenon of clouding in plagioclase 
feldspars has become a valuable criterion i.^ 
the elucidation of the metamorphdc history of 
a region ever since A. G. MacGregor-* drew 
attention to the fact that clouding in plagioclases 
is produced in a rock that has been subjected 
to regional — or contact — ^thermal metamorpb- 
ism, and that it is not an original feature of 
the feldspar crystallisation period, or a deuteric 


m. 

effect that arose at a late stage in the conso- 
lidation period. 

The dark colour of the charnockites is con- 
sidered to be caused by the presence of acicular 
inclusions in the usually light coloured minerals, 
quartz and feldspar. The general association of 
dykes containing clouded feldspars with char- 
nockites bearing greasy grey or blue quartzes 
and feldspars, requires explanation. As already 
stated, in some clouded feldspars in basic dykes 
the minute specks or rods give place to longer 
acicular inclusions. This seems to indicate that 
both the basic dykes and the charnockites have 
together suffered regional-thermal-metamorph- 
ism at some later date. The relative age as 
inferred from the chilled edges of the dykes, 
precludes the possibility of the charnockite in- 
trusion having affected the plagioclases of these 
basic rocks. 

C. S. PiCHAMUTHU. 

Mysore Geological Dept., 

Bangalore 1, 

July 20, 1951. 


1. Rama Rao, B.. A/ys. Geol, Dept. No 18, 194:5, 
Plate III facing n. 105. 2. Holland, T. H., Mems. GeoL 
SunK ImU 1900, 28, Pt. II. 3. — , Ibid., 1901, 30, 
Pt. II, p. 131. 4. MacGregor, A, G., .Mimraloi^ical 

Ma^^azin:, 1931,22, 524-37. 


ON THE NATURE AND DISTRIBUTION 
OF PYROPHOSPHATASE IN GUINEA 
PIG TISSUES 

Excepting Lohmann* who, working with 
fresh liver extracts, reported a specific pyro- 
phosphatase active only in the presence of mag- 
nesium, all other workers have failed to detect 
thjis potent enzyme because they have invari- 
ably subjected the tissue materials to various 
treatments like autolysis, dialysis, acetone desic- 
cation, etc., before testing for pyrophosphatase 
activity. It is observed that all the above treat- 
ments are highly deleterious to this magnesium 
activable enzyme. Having been able to demons- 
trate the existence of a labile magnesium acti- 
vable alkaline pyrophosphatase in er 3 d;hrocytes- 
which was overlooked by the • previous 
workers, and having found that plasma is prac- 
tically devoid of this enzyme, it is considered 
likely that all tissues in which glycolysis is ^a 
constant occurrence might contain this enzyme. 
With this object, and since guinea-pig, of all 
the animals investigated, showed the highest 
erythrocyte pyrophosphatase activity 3 the tissues 
of an adult guinea-pig were investigated. 

Fresh extracts obtained by maceration of the 
tissues in glass mortars were used. The dilutions 
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varied from 50-150 times the wet tissue weight. 
The pyrophosphatase activity of these tissues 
was measured at different pH without and wit.h 
added magnesium (0-02 M). using M/35 vero- 
nal-acetate bufl'er and an incubation period of 
15 minutes at -lO" C. The results obtained with 
brain, iv-uH, ii.tostine, kidney, liver, lung, 
and i-o.-tcs indicate that all th^se tissues 
.nh; activity at such great 
cr* only in the presence of magnesium, 
niid linii the maximum activity is in the pH 
rari^^-,e oL' 7 -2-7 *9. 

.ho liiid whether any activity could be ob- 
served without added magnesium by prolonged 
incubation, separate experiments were set up 
with an incubation period of 21/2 hioui'S and at 
37“ C. While all the other tissues show negli- 
gible activity, intestine and kidney show ap- 
preciable activity at pH 8*68. These activities 
may be due to the action of a separate enzyme. 

The magnesium activable alkaline pyrophos- 
phatases of the tissues show resemblance to the 
erythrocyte enzyme in many of their proper- 
ties. With 0-001 M magnesium the activation 
is about 10% while with 0-005 M magnesium 
the activity reaches 90% of the maximum, which 
is observed with 0-02-0-05 M. Higher concen- 
trations produce inhibition. Calcium acts anta- 
gonistically to magnesium. Preliminary incuba- 
tion with the buffer without magnesium and 
pyrophosphate produces marked inhibition of 
the tissue enzymes. The presence of magnesium 
or pyrophosphate protects the enzymes against 
this buffer inactivation. Fluoride in low con- 
centx'ations is toxic to all the enzymes. For- 
maldehyde inhibits the enzymes indicating 
thereby that intact amino groups are essential 
for the enzyme activity. Copper and maphar- 
si.de arc inhiibitory, and the maphax’side inhibi- 
tion could be reversed with cysteine. The in- 
tegrity of sulphydryl groups is, therefore, ne- 
cessary for activity. 

It is!, thiercfore, concluded that all tissues 
contain tiic same potent magnesium activable 
alkaline pyrophosphatase as that present in 


erythrocytes. 

In the following table 

are given 

Tis.suc 

Units 'rissue 

Uni Is 


Bone 

0*5 

^iuscle 

4-5 

Ikai n 

10-2 

Prostate 

13-7 

Heart 

22*2 

Seminal ve.sii.'Io 

17-1 

Intestine 

Tr-o 

Spleen 

0-S 

Kidney 

lG-1 

Supra-renala 

S-f) 

Uver 

53*3 

Testes 

OLD 

I,ung 

9-0 
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the results on the relative distribution of the 
enzyme in different tissues of an adult guinea- 
pig. Each unit corresponds to one mg. of ortho- 
phosphate P liberated by the enzyme present 
in 1 g. of the wet tissus. 

The fact that bone which is the richest source 
for alkaline phosphomonoesterase shows negli- 
gible pyrophosphatase activity leads to the con- 
clusion that pyrophosphatase is distinct from 
pbiosphomonoesterase, and that it has no role in 
ossification, but only in glycolysis. 

Details will be published elsewhere. 
Chemistry Department, B. Naganna, 

Madras Veterinary College, 

November 29, 1950. 


1. Lohmann, K., Biochem, Z., 1923, 262, 137. 2. 

Naganna, B., and Narayanamenon, V. K., Joicr. bioL 
Chan..^ 1948, 174 , 501. 3. Naganna, B., Unpublished, 


A RAPID FLUORESCENCE TEST FOR 
THE DETECTION OF ARGEMONE 
OIL IN MUSTARD OIL 

In 1941, Sarkar^- first developed the specific fer- 
ric chloride test for the detection of argemone 
oil in mustard oil. This test with, some minor 
modifications by Sen- can detect even 0-25% 
argemone oil in mustard oil. Since the ferric 
chloride test requires, sometimes, a fairly long 
time for the appearance of crystals, the authors 
have been trying for sometime past to develop 
a rapid but specific test. The following simple 
test has been found to be very useful. 

1 c.c. of pure concentrated hydrochloric acid 
and 0-5 c.c. of ethyl alcohol (rectified spirit) 
are added to 2 c.c. of the suspected mustard 
oil in a test tube and shaken for about a minute. 
The test tube is then heated in a boiling water 
bath for about 10 minutes with occasional 
shaking and the contents then seen in ultra- 
violet light (a Hanovia fluorescence lamp has 
been used) in a dark room. The lower acid 
layer will exhibit a characteristic pinkish fluore- 
scence if argemone oil is present in mustard oil 
even in 0-025% concentration. A large number 
of vegetable oils have been tested and the test 
has been found to be specific for all practical 
X)urposes. 

If in the above procedure heating, is omitted 
then the acid layer in the case of argemone 
adulterated mustard oil will exhibit a violetish 
fluorescence (bluish violet at very low concen- 
trations and light violet at higher concentra- 
tions). The acid layer in the case of pure mus- 
tard oil or til oil under identical condition (in 
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cold) might show a fluorescence resembling that 
of the acid layer of about 0-0125% argemone 
oil in mustard oil immediately, but on keeping 
for a longer period the fluorescence will be dis- 
tinctly different and there will be no difficulty 
in the detection of argemone adulterated mus- 
tard oil. For rapid result the heating procedure 
is recommended. Full details will be published 
elsewhere. 

Cur thianks are due to Indian Council of 
Medical Research for a research grant. 

Dept. Org. Chem. & S. N. Sarkar. 

Biochem., D. L. Nandi. 

Nilratan Sarkar Medical College, 

Calcutta, 

February 12, 1951. 


1. Sarkar, S. N., Bx/'. 1941,1, 

271 1942, 2, lOi. 2. Sen, A. K., Ind, Med. Gaz., 81, 

126 ; /o?a\ a-nd Proc, Imt, C/h'w,^ 1916, 18, 102. 


(d) The use of catalysts, except MnOo, did 
not increase the capacity. 

(c) The prior treatment of the coal sample 
by solvent extraction did not appreciably change 
the capacity. 

(f) The maximum values for capacity ob- 
tained so far were 1-5 to 1-55 m. eq./gm. 
bone-dry exchanger. The value obtained for 
'Catex’ (Infilco) under similar conditions was 
1*47. 

A detailed account will be published shortly 
elsewhere. Further work on the lignitic and 
other varieties of coal is in progress. 

Nat Chem. Lab. of India, S. L. Bafna, 
Poona 7, M. U. Pai, 

May 28, 1951. H, A. Shah. 


1. Broderick, S. J., and Bogard, D., aS. Bureau of 
Mines Ixeport of I m'esti stations, 1941, No. 3,559. 2. 
Heymann, K., and O’Donnell, I. J., /, Colloid Sci„ 1949 
4, 395. 


CARBONACEOUS EXCHANGERS BY 

SULPHONATION of INDIAN COAL 

Carbonaceous cation exchangers, obtained by 
sulphionation or alkaline oxidation of natural 
materials like coal, peat, lignite, etc., are well 
known and are available in market under vari- 
ous commercial names. However, few data are 
available on the systematic study of these pro- 
cesses."^ The present work has been undertaken 
with a view to study the suitability of Indian 
coals and lignites for the preparation of carbo- 
naceous ion exchangers. A sample of a medium- 
quality semi-biituminous coal wafs ground to 
(™-20, -j-60 mesh), sulphonated at different tem- 
peratures for two hours, and then left over- 
night at room temperature. The final product 
(_20, + 60 mesh) was regenerated with. HCl, 
air-dried and stored in stoppered bottles. The 
moisture content was determined by heating at 
102-107° to a constant weight, and the capa- 
city due to strongly acidic sulphonic acid type 
groups, was estimated by finding the limiting 
exchange value with BaCL solution.^ The re- 
sults were reproducible within 4% and the con- 
clusions, from the data obtained till now are 
briefly summarised below : 

(a) The capacity increases with the increase 

in the ratio of to coal, the ratio varying 

from 1 to 3. 

(b) Sulphonation with 5% fuming sulphuric 
acid gives better results than those by ordinary 
sulphuric acid (d = 1-83). 

(c) Th^ capacity increases up to a sulphona- 
tion temperature of 90°, but further increase 
ip. temperaure (to 200°) decreases the capacity. 


STUDIES OF A SYNTHETIC CATION 
EXCHANGE RESIN 

Below are summarised briefly the results ob- 
tained from the study of a sample of cation 
exchange resin, i termed here as HP-6, with a 
view to determining the available replaceable 
hydrogen per gram of bone dry resin (dried 
to constant weight at 102° C.-107° C. in an 
air oven) in the hydrogen form (to be written 
further as HP-6H). 

The dark brown resin, _20/-(-60 mesh, was 
“conditioned” by three cycles of exhaustion 
(NaCl 5%) and regeneration (HCl 5%) and 
finally the regenerated form HP-6H was air- 
dj'ied and stored in a stoppered bottle. The 
ash was 0-0%. The moisture was determined 
by heating in an air-oven at 102° C.-107° C,). 
to a constant weight. 

The results given below, estimated to ’ be 
within ±1%, give milliequivalents of avail- 
able replaceable hydrogen per gram of bone- 
dry resin HP-6H by different methods : 

A. (a) by pH- titration curves^ in presence of 
NaCl, at pH 7, =: 2-27, at pH 11, = 2-84. 

(b) by determination of ash (as BaSO^) 
in the barium salt of the resin HP-6H, = 2-28. 

(c) by determination of limiting exchange 
with BaCL solution-'^ = 2*20. 

B. By passing a solution of NaCl through 
the column of the resin and determining ' the 
acidity of the efliuent, 


(a) with N/2 NaCl 

(b) ,, N/lOO „ 


(pH of last 50 c.c. effluent, 
2*8) ==2*15 

( }, •... 1000 c.c. 'effluent, 
3-OJ ='2-15, 
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A detailed account will be published shortly 
elsewhere. 

Nat Chem. Lab,- of India, S, L. Bafna, 

Poona 7,. H. A. Shah. 

June 6, 1951. 

1. Ind. Patent, 44,359 (applied for by CSIR). 

2, Topp, N. K., and Pepper, K. W., /. Chem.Soc.^ 1949, 
3299. 3. Heymann, E., and O’Donnell, I. J., J» Colloid 

Set.. 1949, 4 , 395. 

preparation of ISO-MORELLIN 

IsorM-ORELLiN could be Obtained only in 6% 
yield, by the method of B. S. Rao^ as modified 
by P. l; N. Rab and S. C. L. Verma.2 It can be 
however prepared conveniently in about 50% 
yield by refluxing morellin in dry pyridine for 
6 hours and crystallising the product from alco- 
hol. It melts at 120-21" (B. S. Rao gives m.p. 
116=*); [a] 25 = —555*9 (c, 0*5125% in chlo- 
roform) ; semi-carbazone, a pale yellow pro- 
duct, decomposes at 192". 

Antibiotics Lab., P. L. Narasimha Rao. 
Dept, of Biochem., S. C. L. Verma. i 

Ind. Inst, of Sc., D. V. Krishna Murthy. 
Bangalore, 

July 30, 1951. 

1. J.C.S., 1937, 853. 2. /. Sci. and Ind, ReseatcJi, 

1951, August is.sue (in print). 

FRIES REARRANGEMENT OF 
^-NAPHTHOL ESTERS 

Sen and BhattacharjiI hiave published a note 
on th.e rearrangement of various aliphatic 
esters of ^-naphthol under the conditions of 
the Fries reaction. Similar work has also been 
going on in our laboratory^ and in view of the 
above note” we thank it necessary to publish 
some of our results. 

The Fries migration of ^-naphthol esters has 
been hardly studied except for the acetate.'^ 
We have systematically investigated the Fries 
migration of a- and ^-naphthyl acetate as well 
as benzoate under various conditions, but only 
the results of the migration of /3-naphthyl ace- 
tate and benzoate are presented here. 

^-Naphthyl acetate isomerisas to l-acetyl- 
2-naphthol under the conditions of the Fries 
reaction. Besides this main product, a small 
quantity of another ketone (m.p. 150°) has 
been isolated from the reaction mixture. If this 
migration is carried out in nitrobenzene as sol- 
vent, the ketonic product, m.p. 150°, is not ob- 
tained, while carbon disulphide did not effect the 
migration at alb chloride instead of alu- 


minium chloride gives at 140-50° a ketone 
which has been identified to be 6-acetyl-2- 
naphthol. 

The Fries migration of /3-naphthyl benzoate 
has been studied for the first time and the pro- 
duct obtained in small yield has been identi- 
fied to be l-benzoyl-2-naphthol. Nitrobenzene 
as a solvent yields the same ketone in better 
yield. It is noteworthy that unlike the trans- 
formation of /3-napthyl acetate, the benzoate 
migration gives only one product. 

We have also investigated the effect of vari- 
ous factors on the course of the above migra- 
tion. A detailed paper on the Fries migration 
of both a- and ^-napthyl esters is being sent 
for publication elsewhere. 

The M. R. Science Institute, N. M. Shah. 
Gujerat College, G. G. JosHi. 

Ahmedabad, 

June 5, 1951. 

1. Cu/"r. Sci., 1951, 20 , 132-33. 2. Shah and co-work- 

ers, /. Indian C. S,, 1946, 23 , 199, 234 ; 1948, 25 , 377 ; 
et seq, 3 . Ber., 1914, 47 , 3216. 

FRIES AND FRIEDEL-CRAFTS 
REACTIONS IN COUMARINS 
In continuation of the work on Fries reaction 
in coumarins,! the migration has now been 
studied in the case of esters of 6 -hydroxy cou- 
marins. Earlier Desai and Mavani^ had observ- 
ed that no transformation occurs with the ace- 
tyl and benzoyl esters of 6-hydroxy-4-methyl~ 
coumarin,2 while 6-acetoxy-7-methylcoumarin 
smoothly undergoes this rearrangement.'^ 

In the present case the observation of Desai 
and Mavani^ on the failure of migration in the 
case of the esters of 6-bydroxy-4-methylcou-- 
marin has been confirmed. Attempts to intro- 
duce acetyl or benzoyl group by the Friedel- 
Crafts method also met with failures. How- 
ever, 6--acetoxy- and 6-benzoyloxy-coumarins 
easily underwent Fries transformation to fur- 
nish 5-acyl derivatives. Similar results were 
obtained on Friedel-Crafts acylation of 6- 
hydroxycoumarin with acetyl and benzoyl 
chlorides. As already stated by Desai and 
Mavani,3 this failure in the case of 4-methyl- 
coumarin • derivative may be due to the steric 
effect of the 4-methyl group. 

Negative results were also obtained on attempt- 
ing rearrangement of acetyl and benzoyl esters 
of methyl 5-hlydroxy-4-methylcoumarin-6-car- 
boxylate and methyl 7-hydroxy-4-methylcou- 
marin-6-carboxylate. Friedel-Crafts reaction 
With acetyl and benzolyl chlofr*ides on these 
coumarins were also unsuccessful,* Similar 
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unsuccesslul results in the Fries rearrangement 
of the esters of 3-acetyl or 3-carbothoxy-7- 
hydroxycoumarin have been obtained by Shah 
and Shah 4 This inhibitive effect may be the 
result of decrease in general electron availabi- 
lity in the molecule due to the presence of ace- 
tyl or carboxylic ester group. 

In 6-hydroxycoumarin series, the work is be- 
ing extended with a view to have more evidence 
on the bond structure of coumarin derivatives."* 
It was observed that 6-hydroxy-7-methylcou- 
marin easily coupled with benzene diazonium 
chloride, t which would be expected considering 
the easy coupling of 6-hydroxy-4-methylcouma- 
rin already observed.^ ■' 

Th,e work on diazo-coupling, Fries trans- 
formation and Claisen rearrangement in 6- 
hydroxycoumarins, with either 5- or 7-position 
occupied by an alkyl group, is in progress. 
Organic Chemistry Lab., 

The Institute of Science, V. M. Thakor. 
Bombay, 

June 27, 1951, 


1. Thakor and Shah, /. Iniiaii C/nm. ,9 tv., 1946, 23, 
199, 234. 2. D3.sai anl MavanI, Proc, Indian Acad. Sci.., 
1942, 15A, 1, 11. 3. — , /did., 1947, 25A, 327. 4. Shah, 
N. M., Private Communication. 5. Rangaswami and 
Seshadri, /did., 1941, 14A, 547 ; Shah, R. C., Presidcndai 
Add/'ess (C/icmisiry) , Indian ScieJice Ccngrcs.^, 1951. 

* Under Prof. R. C. Shah, t With R. N. Usgacnkar. 


AUTOTETRAPLOIDY AND THE 
SO-CALLED INBREEDING DEGENERA- 
TION IN YEASTS 


Tetraploid 

4X 


\ 


Spore 2X] 
Spore 2Xj 


Fushion 


'4X 


Spore Direct germination 


2X -^2X 

Support for such a probability is offered by 
Roman, Hawthorne and Douglas.-^ Among 
sixty-four four-spored asci obtained from a 
cross between two clones o^ Saccharomyces, 
one exhibited an irregular ratio. They suggest 
that the spores from this ascus had a diploid 
constitution and that the cell from which the 
ascus arose may have been a tetraploid. These 
diploid spores gave rise by direct germination 
to clones the spores of which gave a 2 : 2 seg- 
gregation. It is exactly this suggestion which 
was offered by Duraiswami and Subramaniam- 
to explain the so-called inbreeding degenera- 
tion observed by Winge and Laustsen.-*^ 

Winge and Laustsen claim that the lower 
yield of dry matter by the “homozygous” strain 
is the result of an inbreeding degeneration. If 
our interpretation is correct, then our autotetra- 
ploid and the diploid should yield different 
amoimts of dry matter. Winge and Laustsen-*^ 
estimated the yields “at different times with 
varying duration of the experiments.” The data 
presented by them is given below- and the 
difference in yield has been calculated on a 
percentage basis. 

Results of Winge crn^d Laustsens (page 32) : 


mgm dry matter of yeast 


Evidence |for thie existence of polyploidy in 
yeasts was offered from two angles. Using a 
two chromosome brewery yeast, a doubling of 
the chromosome complement was demonstrated 
cytologically after treatment with acenaph- 
thene.i Later, it was possible to recover the 
diploid from the autotetraploid by culturing in 
a medium containing 16% alcohol,- This has 
enabled a rational interpretation of the so-call- 
ed inbreeding degeneration claimed by Winge 
and Laustsen.3 

If we assume (1) that the conrol strain of 
Winge and Laustsen is a tetraploid and (2) that 
there is no direct diploidization,^ then their sup- 
posedly heterozygous ctilture is a tetraploid, 
while, the homozygous strain is a diploid: 

Wort agar 
slant 

48 hr, old 


Heterozygous 
Homozygous through 

52-0 

66-0 

69-6 

67-6 

nuclear fashion 

34*6 

48-0 

57*8 

56-0 

Difference in mgm. 

17-4 

lS-0 

11-8 

11-6 

Culture No. 

1 

2 

11 

12 

Heterozygou^'o/ 

Homozygous 

lo0-3 

137-5 

120-4 

120-7 

It is foimd that 

the 

“heterozygous” 

strains 


yield dry matter about 20 to 50% more than 
the “homozygous” ones. 

In our investigations, thie diploid and the 
autotetraploid strains were prop'agated under 
conditions of vigorous aeration adopting the 
schedule indicated below. 

The yeast crop obtained at the end of 24 
hours was washed after centrifugation and the 


10 ml. wort 
in 100 ml. 
^ conical fla.sk 


contents transferrad 

after 24 hrs. 

1 00 ml. wort in 500 ml- 
capacity aeratoy 


40 ml. 
wort in 
aerator 


contents transferred 
after 24 hrs. 
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dry weight determined after keeping at 90° C. 
overnight. A representative set of results is 
presented in the table. 


Total yield 
(Dry weight) 


% Difference 
in yield 
(BY 3/BY 1) 


Diploid (BY 1) 0-714 g. 

Aatotetraploid (BY 3) l*252g. 75*3 


There is a striking similarity in the two re- 
sults indicating that the phenomenon of in- 
breeding degeneration is not implicated at all 
and that the homozygous strain of Winge and 
Laustsen-^ may be a diploid originating by the 
direct germination of a spore having a balanced 
chromosome complement. 

We are very thankful to the Council of Scien- 
tific and Industrial Research for generous 
financial assistance. 

S. Duraiswami, 

Cytogen. Laboratory, K. K. Mitra. 

Dept, of Biochemistry, M. K. Subramaniam. 
Indian Institute of Science, 

Bangalore. July 2, 1951. 

1. Subramaniam, M. K., Proc, Nat. fnst. Set. (India), 
1947, 13, 129. 2. Duraiswami S., and Subramaniam, M. 
K., Celbde. 1950, 53, 215. 3. Winge, O., and Laustsen, 

O., <r. R. Lab. Carlsberg. Scr. Physiol., 1940, 23, 17. 4. 
Roman, H., Hawthorne, D. C., and Douglas, II. C., 
Proc. Nat, Acad. Sci.y 37, 79. 

COMMENTS ON THE ABOVE NOTE 

The opinion advanced by Duraiswami, Mitra 
and Subramaniam in the above note has already 
been set forth earlier by Duraiswami and Sub- 
ramaniam, 1950, and I (Winge, 1951) h-ave cri- 
ticized their statement and several other pecu- 
liar hypotheses, advanced by Subramaniam 
and his collaborators. 

As to the existence of polyploidy in yeasts 
I have never denied this possibility, and the 
"observations by Roman, Hawthorne and Doug- 
las (1951) seem distinctly to prove that they 
had in their material one tetraploid ascus out 
of a total of 64 giving four diploid spores. In 
each of the four single spore cultures they 
found spore formation and a regular Mende- 
lian segregation from the asci of these single 
spore cultures. 

Duraiswami and Subramaniam, on the other 
hand, have not made any spore isolations or 
hybridizations at all, and their cytological in- 
vestigations are of a very doubtful nature. It 
is well known that there exists: a distinct dis- 
agreement among different aythprs a§ to the 


yeast chromosomes. It is extremely doubtful 
whether the bodies regarded by the Indian 
authors as chromosomes are chromosomes at 
all, as they are found scattered in the cytoplasm 
at all stages and in a varying number. 

When now, once again, these authors attempt 
to prove that the yeast (Danish baking yeast) 
studied by us (Winge and Laustsen, 1940) was 
tetraploid and not diploid they apparently for- 
get 

(1) that our yeast has been shown to form 
regular 4-spored asci, and that the single spore 
cultures from these asci are (after diploidiza- 
tion) homozygous and constant (Winge and 
Laustsen, 1937). They are not heterozygous and 
do not segregate in the next generation as do 
the single spore cultures from the above-named 
ascus described by Roman, Hawthorne and 
Douglas. 

(2) that we have demonstrated by direct ob- 
servation that the spores of our baking yeast 
germinate in two different ways, some giving 
spherical, haploid cells, which must conjugate 
pairwise before they are able to form spores, 
and some giving directly diploid elongated cells, 
because the spores are or have become binu- 
cleate (Winge and Laustsen, 1937). 

(3) that we have observed an inbreeding 
degeneration, however less pronounced, also 
whan a diploid single spore culture arises 
through cell fusion (Winge and Laustsen, 1940, 
Table V). 

(4) that our baking yeast has been crossed 
to other Saccharomyces cerevisicB types, giving 
normal fertile hybrids which sporulated nor- 
mally. The spores from the hybrids germinated 
well, from 59% to 94%, giving normal, viable 
cultures (Winge and Laustsen, 1939). 

This proves that our baking yeast is diploid 
and not a tetraploid variety, as Subramaniam 
and his collaborators so emphatically seem to 
maintain, without having made any experi- 
ments with our yeast at all. 

Hence it is Inadequate to assert ithat the 
decreased vigour we have observed in the off- 
spring of the Danish baking yeast may be ex- 
plained through a transition from a tetraploid 
to a diploid stage. 

Carlsberg Laboratorium, (3. Winge. 

Copenhagen, Denmark, 

August 18, 1951. 

1. Duraiswami. and' Sabramaniam, M. K,, Za 
Celbde. 1950, 53, 215. 2. Roman, H., Hawthorne, D. C., 
and Douglas, H. r. Proc. Nat. Acad. Sci., U.S., 1951, 
37, 79. 3. Winge, O., Comb!. Rend A Lab. Carlsberg^ 

Sir. Physiol., 1951, 25, 85. 4. Winge, 6., and Laustsen, 
O., Ibid., 1937, 22, 9D. 5. — , Ibid., 1939, 22, 337, G. 
— , Ibid., 1940, 23, 17, 
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AN IN VITRO EVALUATION OF THE 
TUBERCULOSTATIC PROPERTIES OF 
SOME SULFONE DERIVATIVES 

Since the early reports of Rist, et of the 
tuberculostatic properties of 4-4 -Diamino diphe- 
nyl sulfone both in vitro and in experi- 
mental animals, its efficacy has been confirmed 
but all reports emphasize its appreciable toxi- 
city. Attempts made so far to develop sulfone 
derivatives of lower toxicity and gi'eater effi- 
ciency than the parent substance have not been 
very encouraging.- The present study gives an 
account of the in vitro activity of the com- 
pounds against Myco. tuberculosis prior to their 
evaluation in experimental Murine tuberculosis. 

The first series of compounds are the bigua- 
nido derivatives of diaryl sulfones and in the 
second group are the mono and bis thio-carba- 
mido derivatives. Their chemistry has been 
published separately. 

The experimental procedures were similar 
to those adopted for testing the tuberculostatic 
properties of antimalarial compounds.-^ The 
simple synthetic media as defined by Youmans-^ 
was thfe media of choice and the D;,.^ strain of 
Myco. tuberculosis isolated locally from a 
case of pulmonary tuberculosis using the tri- 
sodium phosphate technique-'^ was the test orga- 
nism. Propylene glycol was used as a solvent 
for th,e water -insoluble compounds. The re- 
sults were read at the end of 4 weeks and re- 
corded as shown in Tables I and II. 

Table I 

Tuberculostatic properties of some higuanido 
derivatives of sulphones 


(R-N H-C~N j ).,SO.> 

11 11 
NH NH 




Drug concentration ^g/c.c. 


R 

100 

10 

5 

2«5 

1 

•5 

0 

1 

CgHs- 

_ 



-h 

2 + 

24 

2 + 

24- 

2 

P-Cl-CoH.!- 

. . — 

— 

— 

± 

1-h 

2 + 

24- 

3 

P.Er.CnH^- 

- 

— 

— 

- 

Lf 

- 

24- 

4 

bi-c,H4- 

- 

-• 

- 

- 

24- 

— 

24- 

5 

P.CHa-CoU,- 

.. 1 + 

14- 

2 + 

24 

24 

24- 

24- 

C 

r.CPLO‘C,. ,1-1.1 

. . — 

— 

— 

— 

— 

4- 

24* 

7 

D.D.S. 

. . • — 


+ 

14 

1 + 

24 

24- 


Legend: — No growth, ± faint growth, 1+ to 24- 
various grades of giowih. 

The table indicates that compounds No. 3, 4 
and 6 defilnitely sblow an increased activity 
over the parent D.D.S. ^nd other bis-biguanidq 


derivatives. While compound No. 5 seems to 
have lost its activity by the substitution. 

Table II 

Tuberculostatic activity of mono and bis- 
thio carbamido derivatives of sulfa’.'jesr 


(R-N ll-CS-N 1 f-C,; I I.i joSO. 



14 

Drug concentration /xg/ 

'c.c. 

100 10 

5 

2*5 

1 

0 

8 

CV.Iln 

- 

4 

1-f 

24- 

24- 

9 

P-BrC^jlhi 

— — 

4- 

4- 

24- 

24- 

10 

P.-IO 

~ — 

— 

— 

± 

2-f- 

11 

Allyl- 

. . — 

4- 

2 4- 

24- 

24- 


Compound No. 10 — 4-4'- (Di-iodophenyl thio- 
urea) amino diphenyl sulfonate, exhibits a 
markedly increased activity almost comparable 
to the inhibitory action of P.A.S. on this strain 
of Myco. tuberculosis. 

The compounds were synthesised at the Or- 
ganic Chemistry Department of the Indian 
Institute of Science, Bangalore. Our thanks are 
due to Prof. Guha and Dr. S. C. Bhattacharyya 
for kindly offering the compounds. We acknow- 
ledge with pleasure the help given by Dr. N. N. 
De and Dr. K. P. Menon during the course of 
the investigations. 

Pharmacology Laboratory M. Sirsi, 
and Organic Chemistry 3. N. Jayasinha. 

Laboratory, J. R. Iyengar. 

Indian Institute of Science, 

Bangalore 3. 

July 13, 1951. 


1. Rist, (•' a/.t Aim. In<t. Pastc'ir.^ 1940, 64, 203. 2. 
Smith, I, M., Jackson, E. L., and McClosky, Am- Rev, 
Tub, 1946.53, 589. 3. Sirsi, M., and De, N. N., Cnrr. 

Sti., 1951,20, 159. 4. Vouman.s, P. G., Pree.Soc. Exp. 
Biol, and Med., 1944, 57, 122. 5. Sirsi, M., Pid. Med. 
Ga.z., 1951, 1, 10. G. Jayasimha, B. N., Bhattacharyya, 
S. C, and Guha, P. C., Cnrr. Sti., 1951, 20, 158. 7. 
Iyengar, J. R. , Bhattacharyya, S. C., and Gviha, P. C., 
Ibid., 1951, 20, 184. 


ACTIVE RELAXATION OF UN3TRIA- 
TED MUSCLE'»h-.h"."* FROM MARINE 
ANIMALS 

A CONVINCING example of active relaxation in 
unstriated muscle has been found in the re- 
tractor of the introvert of the marine worm 
Golfingia (Phascolopsis) gouldii (Pourtales). 
The four retractors are removed along with the 
brain and immersed unloaded in sea water con- 
tained in a petri dish. The brairi is stimulate(1 
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by slight pressure with a forceps. This results 
in contraction and subsequent active relaxa- 
tion of the muscles. In over 20 experiments, 
they relaxed by 100 to 200 p.c. of their length 
during contraction. In sodium cyanide (1 in 
10,000), the muscles contract but active relaxa- 
tion is absent. Microscopically, the muscles con- 
sist of longitudinal bundles of fibres.^ 

In Mytilus muscle, no active relaxation has 
been found. There is a difference in the con- 
tractile mechanisms of the above two muscles. 
In Mytilus muscle, barium chloride a‘:d sodium 
cyanide cause contraction of the contractile 
mechanism in thie muscle from the worm, 
these chemicals do not cause such marked con- 
traction, but rathier relaxation, more in sodium 
cyanide than in barium chloride. This muscle, 
therefore, in some respects resembles frog’s and 
mammalian muscle, in which there is active re- 
laxation. 

Marine Biological Lab., Inderjit Singh. 

Woods Hole, 

July 27, 1951. 


1. Sirgh, S. I., and Singh, 1., Sd., 1948, 17, .^06. 
2. Proc, !nd, Acad.ScL, 1949. 30, 343. 3. — , Crirr, 
Sci., 1950, 19, 60. 4. — , //dd., 1961, 20, 48. 5. — , 

Nature, 1950, 166, 647. 6. — , Ptoc, Ind, Acad. ScL, 
1951,33, 184. 7. — , Ibid., 1949, 30, 270. 8. — , Ibid., 
1351, 33, 165. 9. Andrews, L. A., Studies Biol. Lab., 

Johns Hopkins Univ., 1890, 4 , 389. 


INTERACTION OF TEMPERATURE 
AND DAYLENGTH ON FLOWERING 
IN WINTER PADDY, RUPSAIL 
Tables I and II show that after- sowing tempe- 
rature conditions markedly influence the 
growth characters and the degree of ear- 
liness due to photoperiods. In September 
sowing, the ear emergence is extremely uneven. 


the flowering duration of individual plants of 
the 6 weeks’ short-day treatment varying bet- 
ween 67-189 days, with a large number flower- 
ing at intermediate dates. Tillers of individual 
plants flowered after long intervals, the panicles 
being shorter and spikelets fewer than those in 
the February sowing. On the other hand, in the 
February sowing, temperature had gradually 
increased and consequently flowering was more 
uniform and finished within 62-76 days. 

It was noted that there was no grain setting 
in the main shloot or the tillers of the control 
and the treated plants which flowered at the 
temperature range below 83° -61°, but some of 
the tillers of the same plant flowering in March 
(temperature range above 89° -63°) had normal 
grain formation. This difference in the setting 
of grains leads one to conclude thiat after an- 
thesis, a critical temperature (nearly 90° F.) is 
necessary for the formation of grains. Similar 
results were obtained by Went^ with cultivated 
tomato fruits and Kondo and Okamura^ with 


some Japanese varieties of 
Table I 

Effect of photoperiods on 
Winter Paddy, var. Rupsail 

rice. 

the growth of a 
in two sowings 


1 

Av. height in cm. 
after the end of the 
short day treatment 

Number of tillers 
produced in plants 
20 weeks old 

Number of leaves 
produced before 
ear emergence 

September sowing 
Treated 

.. 21-75 

6-0 

9-7 

Control 

.. 26-23 

3-2 

13 to 16 

February sowing 

Treated 

.. 49-23 

18-4 

10-1 

Control 

.. 47-85 

8-5 

20 


Table II 

Ejfect of after-sowing temperature conditions on the flowering behaviour of Winter 


Paddy var Rupsail, treated with 8 hrs. short photoperiods for 6 weeks in two sowings.'^ 


Sowing time 

Av. No. of days from 

After sowing_ temperature 

Flowering 

duration 

Length of 
panicle 

No. of spikelets 
in the panicle 

conditions 

shoot 2nd tiller 

in main ' 
shoot 

MSt. Till. 

MSt. 

Till. 

21st Sept. 1947 . 

. Decreasing from a max. 82-0 lOS-5 153-8 

of 92° -OF. and a min. 
of 81°*4. 

67-189 

8-8 

10 

13 

19-4 

25th Feb. 1948 . 

Increasing from a max. 69-2 97-3 106-3 

of 90° -8 F. and a min. 
of 66°-8F. 

62-76 

9-6 . 

12-7 

19-3 

24-3 


* The control plants of the Septei?iber sowing flowered 135'8 days after sowing. Those in the Febri^ary 
mowing flowered after 250 days, ' ' 



Letters to the Editor 


239 


No. 9 1 

Sept. 195 ij 

A comparison of the ear emergence data of 
the two sowings throws some light on the 
flowering behaviour of this variety of Aman 
paddy. In the present and earlier investiga- 
tions, it was seen that irrespective of the time 
of sowing, plants flower at about the same time, 
i.e., November 7, on which date the day length 
is 11 hrs. 13 mins, and this may be taken as 
the critical photoperiod of this variety. In Cal- 
cutta (Lat. 22'^35'N.), this comes again on 
Feb. 5 after reaching a minimum of 10 hrs. 
45 mins, on Dec. 22-25. If Garner and Allard’s 
hypothesis^ holds good, this variety should have 
another flowering time about this time. The 
control plants of the September sowing (none 
of which flowered in early November, probably 
due to short vegetative period after sowing 
winter conditions) were subjected to natural 
short phlotoperiods, and the induction was ex- 
tremely uneven due to prevailing low tempe- 
rature, but the average number of days from 
sowing to ear emergence was 137 (reaching up 
to February 5). Thus Winter, Aman, varieties 
are flxed for a particular daylength and not a 
particular time of the year, as is usually known. 
While length of day is the primary external 
factor responsible for flowering, variations are 
chiefly due to the differences in temperature. 
Dept, of Botany, S. M. Sircar. 

University of Calcutta, S. P. Sen. 

Calcutta- If 
.4pnl 16, 1951. 


1. Went, F. W., 5 .•.v/. ’, 194“), 101, 97-OS. 2. Kondo 

M. and O'^anura, T., Ohara, I', f^a/tdc. Parse h. Her , 
1930, 4 , 395. 3. Garner, W. W, and Allard, If. ;\ , 

/. A^ric. Res., 1920, 18, 553-603. 


AN ANTHRACNOSE DISEASE OF 
SPINACH 

A SEVERE anthracnose disease of spinach 
(Spinacia oleracea L.) was observed in the 
Botanical Garden of Agricultural College, Kan- 
pur, during 1947. A preliminary survey reveal- 
ed that this disease also causes considerable 
damage to the crop in the neighbouring villages 
of Kanpur and other parts of Uttar Pradesh. It 
appears from the middle of January and gra- 
dually increases upto the harvesting season of 
the crop. The disease was first reported in 1890 
by Ellis and. Halsted^ in New Jersey (New 
York) on spinach leaves and later by Petri, “ 
Poeteren-"^ and Schultz^ on leaves, petioles 
and seeds. In India, this is the first record of 
thle disease. The causal organism of the dis- 
ease is Colletotrichum spinacioe Ell. and Halst. 
hithiertp unrecorded from Indi^, 


The disease first appears on the leaves of spi- 
nach as minute, small, inconspicuous, yellowish, 
transparent spots which are usually circular, 
moist and water-soaked in appearance which 
later on become larger and develop a brownish 
rim. These lesions are about 2 to 4 mm. in 
diameter with; slightly raised borders, but when 
two or more spots coalesce they become irregu- 
lar in shape, the largest being an inch in dia- 
meter. Spots are generally seen at the margin 
of the leaf, being often elongated towards the 
midrib. The main nurves of the leaf limit the 
spi'ead of the spot in certain directions. Then 
minute brown pustules appear upon either side 
of the leaf in five to seven days after the first 
indication of the blotch. 

The symptoms on the stem appear at a later 
stage when the crown leaves have been removed 
giving rise to central shoot in plants left for 
seeds. The discolouration of the surface and 
the production of the water-soaked areas are 
the first indication of the disease on the stem 
near or above the ground level. Reddish brown 
areas are also formed which become dark brown 
as the disease advances. The central portion of 
the spot turns ashy white and shows the pre- 
sence of acervuli. 

The floral axis does not develop typical symp- 
toms. The seeds are thickly covered with acer- 
vuli and become slightly black in appearance. 

Usually the affected portions dry up and are 
studded with numerous dark dot-like acervuJi 
which later on project outwards and become 
more prominent and slightly shrivelled. The 
disease, being of destructive nature, spreads 
rapidly from plant to plant of various ages, 
forming patches on all parts of the plant except 
the roots; ultimately resulting in the death of 
the plant. 

Microscopic examination of the spots shows 
the presence of colourless, septate, branched 
hyphae. These are both inter and intracellular 
and ramify within the host tissues. Hyphse be- 
come shining brown at a later stage and mea- 
sure from 1-6-4 -6 with an average of 3-1 m 
A fterwards the mycelium collects into an entan- 
gled mass of hyphiae below the surface of the 
cuticle. Due to the development of stroma, the 
cuticle is ruptured and the acervuli bearing coni- 
dia, conidiophores, and setae become visible on 
the surface. The colour of the acervuli is dark 
brown and changes to black. These are seen on 
the surface of the infected portions of the plant 
as small black dot like structures by the naked 
eye. When mature they are circular or oval, 
varying greatly in diameter and measure from 
69-162 X 54-102*2 ^ 
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Seta 0 or bristles are long, dark brown, thick 
walled, septate, unbranched, tapering towards 
the end and broader at the base. The tips are 
lighter in colour than the rest of the setse. They 
measure from 54*4-154 X 3 *6-6 -6 /^. Conidio- 
phores are short, colourless, hyaline, continuous, 
are short, colourless, hyaline, continuous, sim- 
ple, erect and are in crowded layers. These 
are sixigle-celled, unbranched, packed to- 
gether, broader at the base and tapering, 
slightly rounded at the tip. They measure 
13*2-23*1 X 1*8-3 *5 Conidia are hyaline, 
but appear slimy whitish pink in mass and 
are borne singly at the end of the conidio- 
phores or may fail off. They are single-celled, 
sickle shaped (curved) and are filled with thick 
g'ranulated protoplasm in thie younger stage. 
Later they contain two or three oil globules and 
measure 13*2-28*8 X 2 *8-4 *2 /a. The chlamydos- 
pores and appressoria have been observed in 
artificial cultures. Chlamydospore may be com- 
pletely round or elongated, surrounded by a 
thick membrane and measure 6*48-21*6 in dia- 
meter with an average of 13*8/^. Appressoria 
are slightly round or pear shaped varying in 
shape and size. 

The pathogenicity of the isolates has been 
tested by various inoculation experiments under 
artificial and natural conditions and the fungus 
proved to be pathogenic. Symptoms identical 
to those caused by Colletotrichum spinacicB on 
spinach are produced after six to ten days. He- 
isolations from these artificially inoculated dis- 
eased materials produced cultures identical to 
the original ones. 

Botany Section, Babu Singh. 

Govt. Agricultural College, Vipin C. Gxjpta. 

Kanpur, 

April 24, 1951. 

1. Ellis, J. B. and Halsied, 11 D-, Juurn. if My :o' : 
1890-91, 6, 31. 2. Petri, L., BiU. Staz. Pet. Veg., 

Roma, N. S., 16. 3. Poeteren, van N"., Vcrsl. PI. Ziekt. 

Dienst TVagejihigeii ^ 1936. 4. Sc'.iultz, H., Zbl. Bakt.^ 

1939, Abst. 2. 5. Singh Baba, "Gipta Vipin, C.^Curr. 

Sci., 1951,20, 4, 101. 

AUTOCATALYTIC CURVE DURING 
NITRITE FORMATION 
It is well known that during nitrification, the 
graph of nitrate accumulation against time fol- 
lows an ‘S’-shaped path, characteristic of many 
physiological processes. This was first demons- 
trated by Lees and QuasteP by means of their 
soil-perfusion technique. Later, Martin^ using 
the value of K was able to classify soma grass- 
soils. These investigations indirectly 
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favoured the biochemical theory of soil nitrih- 
cation. 

Since nitrite formation is part of nitrification 
and as such curves had not been demonstrated 
previously in tropical soils, we set out to plot 
the values of Nitrite accumulation against time, 
of two local soils. Secondly, it was also attempt- 
ed to find out if the value of K, as judged from 
above, could enable us to arrive at some con- 
clusions regarding ‘soil fertility’. 

Soils were selected from the roots of two 
plant associations, namely, Amarawthus spi- 
nosus which indicates a high nitrifying capa- 
city, together with a high degree of nitrophily,i 
and Eleusine indica showing low nitrifying 
capacity and growing in unfertile habitat.^ 
These soils were distributed in a set of 20 
fiasks, each of which contained 20 c.c. of steri- 
lised Omeliansky’s culture solution with 1 c.c. 
of 5% ammonium sulphate solution. The tem- 
perature, light (the experiments were perform- 
ed in the dark), and relative amount of soil 
to solution were the same for both the soils. 
The nitrite-nitrogen obtained during the pro- 
cess was measured as p.p.m. by the Griess- 
Llosway colorimetric method. 

When the values for nitrite accumulation 
were plotted against time, an almost perfect 
‘S’-shaped curve was obtained which, unlike 
the nitrate curved precipitated swiftly down- 
wards after achieving the peak. This is due to 
rapid transformation of nitrite-nitrogen to 
nitrate-nitrogen after a certain ‘threshold’ 
value. 

The equation for the curve as given by Quas- 
teP is: 

lGgyl(A-y)=K (t-Un), 
where y is the amount of nitrite accumulated 
in time t; A the initial quantity of nitrogen 
subjected to transformation and K thle “Rate 
Constant”; is the time taken for half com- 
pletion of th,e process and represents the point 
when the rate of conversion of ammonia is the 
fastest. 

In the present experiment, thie value of A 
has been taken as equal to the maximum value 
of y during the process. In case of Amaranthus 
soil, the value of A has exceeded the theoriti- 
cal value (530 p.p.m. of nitrogen as calculated 
from the amount of ammonical nitrogen ini- 
tially supplied); the excess of nitrogen found 
over that added must have arisen from the 
nitrification of soil ammonia.*^ From the day- 
to-day values of nitrite-nitrogen, the graph of 
log y/(A~y) against time t was also plotted 
which gave strai^t lines for both the soils. 
(Fig. 2), 
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The following table shows the results given 
by the two soils : 


(i) Amaranthus spinosiis 
soil 

(ii> 

Eleusine indica soil 

Time in days 

Accumulated 
Nitrite N 
in p.p.m. 


til 

ct 

-a 

.S ^ 

OJ * 

S 

E-* 

Accumulated! 
Nitrite N ! 
in p.p.m. 


IO*i ' 

A-y 

2 

15 

-1-55 

6 

55 

-0*93 

4 

56 

~0-9o 

11 

125 

-0-52 

7 

100 

-C*65 

14 

220 

-0*15 

9 

198 

-0*25 

17 

310 

+ 0-15 

12 

380 

-f 0-35 

19 

400 

-i-0-49 

14 

500 

•H*0 

21 

460 

+ 0‘72 

16 

550 


23 

480 

+ 0-98 

18 

410 


26 

505 

, . 

21 

Nil 


28 

295 





30 

Nil 

•• 


From these results, graphs showing the accu- 


mulated nitrite-nitrogen against time (Fig. 1) , and 



Fig. 1 

the regression of log p/(A— y) on t are plotted. 
From the slopes of the straight lines obtained 
in Fig. 2, the rate constant, K, is calculated 
for the two soils.. 



A-^ 

Fig. 2 

K for Amaranthus spinosus soil =: 0*193. 
K for Eleusine indica soil = 0*125. 


From Fig. 1, it can be seen that the oxida- 
tion of ammonia to nitrites follows a typi- 
cal ‘S’-shaped curve as the regression on time 
also gives a straight line (Fig. 2). It could 
be seen from the graphs that the curve 
for the fertile soil (Amaranth, us) shows a 
steeper course and requires a shorter duration 
to reach the ptak thian the infertile soil from 
Eleusine, and hence the oxidation in the for- 
mer is faster than in the latter. The rate con- 
stants, K, also vary with the nature of the soil, 

i.e., in the fertile soil the oxidation of ammonia 
being speedier, the value of K is higher than 
in the fallow unfertile soil. Hence, on the basis 
of the differences in the ^'rate constants”, we 
are able to gi'ade the various types of soils. 

Thus, our investigations have shown that the 
oxidation of ammonia to nitrites also shows the 
“autocatalytic curve” which indirectly proves 
the biological nature of oxidation. 

Dept, of Botany, F. R. Bharucha. 

The Inst, of Science, P. J. Dubash. 

Bombay 1, K. C. Sheriar. 

May 1, 1951. 
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A NOTE ON THE OCCURRENCE OF 
TRIPHLEPS SP. (ANTHOCORIDAE — 
RHYNCHOTA), A HITHERTO UNRE- 
CORDED PREDATOR OF STORED 
GRAIN PESTS IN INDIA 
During the course of investigations on the bio- 
logy and control of stored grain past, the 
writer found several Anthocorid bugs in cul- 
tures of Lathe ticusory zee. The bug was identified 
by the Commonwealth Institute of Entomology, 
London, as Triphleps sp. It is a predator on 
stored pests and has been recorded for the first 
time in India. There are records of only a 
couple or so of the species of Triphleps in stor- 
ed grains in the world. One of them, viz., 
T. frumenti is reported as “possibly predator 
on pests of imported grains in Germany” and 
the other, viz., T. madeirensis^ is reported in 
stored grains in Egypt. After comparing the 
descriptions of the predators mentioned above 
with the one found, it was observed that the 
present species differs markedly from the above 
two. The detailed studies on the biology of 
the predator has been completed at the 
Entomological Laboratory, I.A.R.I., New Delhi, 
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at room temperature during the months of 
March-April-May. The adult bug is dark brown 
or black in colour and measui’es about 1-7 to 
2-2 mm. in leogth and about -7 to nearly 1 mm. 
in breadth. The wings are very shiort. There is a 
slight variation of size in the two sexes. The 
preoviposition period was found to be 2-4 days. 
The number of eggs laid varied from 2-9 eggs 
per female per day depending on the quantity 
of food available. The incubation period varied 
within 4-5 days. The 1st, 2nd, 3rd, 4th and 5th 
stages lasted for 2-4 days, 2-3 days, 2-4 days, 2-3 
days and 3-5 days respectively. There are al- 
together 5 moults. The nymphs -were found to 
predate at the rate of one grub a day. The 
adults though generally predated on one grub 
only were sometimes found to predate on two 
grubs on the same day. This was specially so 
in thie case of O. surinamensis where even 
three younger grubs were fed upon in one day. 
The mode of feeding was also studied. The 
nymphs, specially the yoimger ones, prefer 
younger grubs of the hosts. The bug w^as 
found also to predate on the grubs that had 
freshly pupated. It was also found to pre- 
date on younger stages of Corcyra cephalonico. 
but preferred the grubs of L. oryzce and O. suri- 
namensis. 

There can be little doubt that the predator 
plays an important role in keeping down the 
pests infestation in the stored cereals. Further 
work is in progress. 

Ind. Agric. Res. Inst., Snehamoy Chatterji. 
New Delhi, 

May 18, 1951. 
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ADAPTATION OF FUNGI TO FUNGI- 
CIDES AND ITS SIGNIFICANCE 
IN AGRICULTURE 

Referring to the adaptability of fungi to increas- 
ing concentrations of toxic substances, Stakman, 
Stevenson and Wilson^ stated that haploid lines 
of corn smut showed a definite increase in 
tolerance to arsenic in the media if thiey were 
grown on a series of ever increasing concen- 
tration of sodium arsenite. This tolerance or abi- 
lity to grow in the presence of arsenic could 
be raised to a considerable degree over that of 
any line not having had such treatment. Gat- 
tani- showed that diploid lines of com smut 
like their haploid parents developed the abi- 
lity to grow on media containing approximate- 
ly six times the concentration of sodium arsenite 
as the lines would tolerate initially. Christensen 


showed that monoconidial isolate of Giherella 
zece developed increased tolerance to malachite 
green, mercuric chloride and ethyl mercuric 
phosphate. From these investigations it would 
appear that if fungi could adapt themselves to 
increasing concentrations of toxic chemicnls, 
our attempts to control plant disease by a given 
chemical agent would defeat its own purpose. 

The author has been carrying out investiga- 
tions since 1944 to find a solution to this pro- 
blem. During the course of these, single spore 
isolations of Alternaria sp. associated with 
w'heat seeds were made and the fungus grown 
on potato dextrose agar (PDA) containing in- 
creasing concentrations of Agrosan GN, (fungi- 
cide with, an organic mercuric compound as the 
active ingredient). When the fungus was trans- 
ferred directly from potato dextrose agar to 
PDA containing increasing concentrations of 
Agrosan GN, it could grow only on media con- 
taining upto 300 p.p.m. of Agorsan GN in PDA. 
From lower to higher concentration there was 
a gradual decrease in the size of the colony. 
However, on being successively transferred 
during five transfer generations from lower con- 
centrations to higher concentrations of Agorsan 
GN, the fungus could be made to grow on PDA 
containing 700 p.p.m. of the fungicide. 

Next the fungus was grown on potato dex- 
trose agar containing different concentrations of 
Arasan. (50 per cent. Tetra methyl thiuram di- 
sulfide). The unadapted line could only grow 
on PDA containing upto 700 p.p.m. of Arasan. 
When the fungus was transferred successively 
during seven transfer generations from media 
containing lower concentrations to higher con- 
centrations, it could grow on PDA containing 
2,000 p.p.m. of Arasan. 

The next phase of the investigation was to 
study the behaviour of the line adapted to Ara- 
san on the media containing increasing concen- 
trations of Agrosan GN and the line adapted 
to Agrosan GN on the media containing in- 
creasing concentrations of Arasan. It was ob- 
served that the line which had been adapted 
to Arasan, when transferred to the Agrosan GN 
series behaved like an unadapted line as it 
could tolerate a concentration of 300 p.p.m. 
of Agrosan GN only. In the same way the 
line which had been adapted to Agrosan GN 
when transferred to the Arasan series behaved 
like an unadapted line as it could grow on PDA 
containing upto 700 p.p.m. of Arasan only. 

These investigations thus provide a clue to • 
the problem of adaptation of fungi to fungi- 
cides. When plants are sprayed or dusted with 
fungicides it is possible that the fungus may 
be exposed to the fungicide for a considerable 
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period, and may, therefore, adapt itself to that 
particular fungicide. Continuous use of that 
fungicide may prove ineffective for control of 
that disease. In the light of these investigations 
the obvious remedy in such a case would be to 
use another fungicide containing a chemically 
different active ingredient as a dust or spray 
reagent. 

Fuller details will be published elsewhere. 

The author is grateful to Prof. E. C. Stak- 
man of the University of Minnesota, U.S.A., 
for many helpful suggestions. 

Sec. of Plant Pathology, M. L. Gattani. 
Dept, of Agriculture, 

Govt, of Rajasthan, 

Bharatpur, 

June 16, 1951. 


1. Christensen, J. J., Phytopath., 1946, 36, 396. 2. 

Gattani, M. L., Ibid., 1946, 36, 398. 3. Stakman, E. C., 

Stevenson, F. V., and Wilson, C. T., Ibid., 1946, 36, 

411. 


RUSTS ON WILD GRASSES 

During 1948-49 there was a severe outbreak of 
rusts on the wheat crop in thle farm attached 
to the Botany Division of this Institute and it 
was observed that 13 out of 59 wild grasses that 
were being grown in the neighbourhood of 
wheat plots were infected with rusts. Yellow 


lops trineciliSy infected wheat. Morphologically 
also all the collections were identical with black 
rust of wheat and so belong to Puccinia graminis 
var. tritici. Spores from A. trinecilis had lost 
their viability, so that no conclusions regarding 
the identity of this rust can at present be drawn. 
The relevant information regarding the grasses 
which were found infected is given in the table. 
The size of uredospores of black rust of wheat 
collected from the neighbouring plots is also 
provided for comparison. 

Rusts from host Nos. 7, 9, 11 and 12 yielded 
races 21, 40 and 42 of Puccinia Jraminis tritici. 

In view of the fact that black rust of wheat 
has been found to infect these grasses, all of 
which are exotics, it is very essential to test 
the reaction of the imported grasses to Indian 
physiologic races of wheat rusts under quaran- 
tine conditions prior to their release for general 
cultivation in this country, as these may act as 
collateral or alternative hosts of wheat rusts. 
Even annuals imported from temperate coun- 
tries may be able to grow during summer in 
the hills and submontane regions where over- 
summering iof rusts is frecj(uent. Susceptible 
grasses, both annuals and perennials, would thus 
act as congenial alternative hosts for the mul- 
tiplication of initial inoculum. 

Div. of Myc. & Plant Path., 

Ind. Agric. Re. Inst., Raghubir Prasada. 
New Delhi, 

July 9, 1951. 


Name of host 


Source 


Size of uredospcres in jx 


1 

Bromns coloratits 

Uruguay 

23-3-36*6 

X 

13-3-16-6 

2 

Brow us ca ri it a ttis 

Uruouay 

23-3-36-6 

X 

13-3-16-6 

3 

Br omits mollis 

U.S.A. 

21 -6-33 -3 

X 

11-6-18-3 

4 

Hordeum distich um 

Ilaluchistan 

23 -3-33 -3 

X 

13-3-16-6 

5 

Hordcttm mtirinttm 

Baluchistan 

23-3“33-3 

X 

13^3-16-6 

C 

II. stenostachys 

Uruguay 

23 -3-33 *3 

X 

13-3-16-6 

7 

Agropy roll semi cost at um 

China 

19-9-33-3 

X 

13-3-16-6 

8 

Loliiim peremie 

Australia and Quetta 

19 *9-33 -3 

X 

11*6-16-6 

9 

Hilar ia Jamesii 

U.S.A. 

19-9-36.6 

X 

11-6-16-6 

10 

Aegilops squarrosa 

Kew 

23-3-36-6 

X 

13-3-16-6 

11 

A. ventricosa 

ICew 

23-3-36-6 

X 

13-3-16-6 

12 

A. trhiecilis 

Kew 

23-3-36-6 

X 

13-3-16-6 


Wheat f Local variety) 


21*6-26-6 

X 

13 -3-1 6- 6 


rust [Puccinia glumarum (Schlm.) Erikss. & 
Henn.] was present only on Phalaris minor, 
whereas, all the rest were infected with black 
rust {Puccinia graminis Pers.). Yellow rust 
found on Phalaris minor failed to infect wheat 
and appears to belong to a different variety. 
Also, artificial inoculations of this grass with 
yellow rust from wheat were unsuccessful. 
Black rust found on other grasses, except Aegi- 


BLACK MOULD OF ONIONS IN 
STORAGE CAUSED BY ASPERGILLUS 
NIGER 

Onions are imported in large quantities into 
Bangalore from Rampur, Anantapur, Bellary 
and Gulbarga. The imported onions in storage 
frequently show black lines between the outer- 
most dry scales, sometimes thin, sometimes 
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diffuse (see Fig.). These lines are in the re- 
gion of the veins. On microscopic examination 
they are seen to consist of the conidiophores 
and conidia of a species of Aspergillus looking 
like A. niger. Mites are found feeding on the 
spores. Apart from the disease spreading by 
actual contact of sound with mouldy onions, the 
mites may serve to start the infection in a fresh 
consigmnent when it is stored in an infected 
godown, Hansen and Davey^ have found that 
mites and thrips are responsible for transmis- 
sion of Aspergillus spp. and other fungi in figs. 



Black mould of Onions. Outer scale lemoved com- 
pletely in 1 and partly in 2 to show the black lines. 

Both the white and red varieties are attack- 
ed, the white being very susceptible. Ordina- 
rily the damage in the godowns may be up 
to 5 per cent, of the bulbs, but under humid 
and ill- ventilated conditions it may reach 30 
per cent. The rot is a dry one in the early 
stages, but later on, due to invasion of soft rot 
bacteria, a wet rot develops. 

The fungus infection may stai't at the base 
of the bulb, and proceed to the neck, or may 
start at the neck and travel to the base. 

The fungus was brought into pure culture 
by taking the spores aseptically on a platinum 
spatula, and planting them in a poured plate. 
Transfers from the edge of the resulting colo- 
nies gave a pure growth. 

Inoculations were made in the laboratory 
using the white and red varieties of onions. 
Punctures were made on the bulbs with a 
sterile needle, small bits of a pure culture 
placed over the punctures, and the inoculated 
bulbs kept in a moist chamber. The white 
variety took the infection in two days, and was 
completely infected in a week to ten days. The 
infection on the red variety was confined to the 
points of inoculation and did not spread. The 
controls remained healthy. The fungus was re- 


isolated from the inoculated onions, and was 
found to agree with the original isolation. 

Infection by A. niger on onions has not 
been recorded before this in India, although it 
has been observed in U.S.A.,4,r) Canada^ and 
Australia^ Aspergillus spp. have been known 
to cause rots and moulds in figs, dates, pome- 
granates, apples, citrus fruits, cotton bolls and 
mangoes. The fungus is a weak pathogene and 
its effects are apparent under stored conditions. 
Lab. of Plant Path., S. V. Venkatarayan. 
Dept of Agriculture, M. H. Delvi. 

Bangalore, 

August 9, 1951. 


1. Anon, 1939, 1, 199-203 (.-fAr/. 

/A A. .1/., 18, 501). 2. Hansen, H. N., and Davey, A. E., 
Phylopalh., 1932, 22^ 247-52. 3. Machacek, J. E., Ibid., 

1929, 19, 733-39. 4. Taabenhans, J. J., Texas Agr. Exp, 
S/a. 1020, 270, 18 5. Wayne, van Pelt, Mo, 

Bull, Agr. Exp. S/a., 1919, 3, 70-76 (after 4 above). 


OZONIUM WILT DISEASE OF POTATO 
Root rot and wilting of potato plants incited by 
a soil -inhabiting fungus was observed in the 
Central Potato Research Institute, Patna, for 
the first time during the crop season of 1949-50. 
The disease was noticed again on the crop in 
the Institute in 1950-51. The affected plants 
first showed slight yellowing of the lower 
leaves, followed by sudden loss of turgidity and 
wilting of the entire plant within a few days. 
A brief survey has indicated that this disease 
may be widespread; it has so far been found 
to occur in thJe cultivators’ crop in the Patna 
City and Bhowali (Uttar Pradesh) and in the 
crop at the Potato Breeding Sub-station at 
Simla. About one per cent, of the Phulwa 
plants in some cultivators’ fields at Patna and 
up to three per cent, of the plants in the variety 
Majestic in restricted plots at Bhowali wilted 
due to infection by thds fungus. 

Examination of the underground portions of 
the diseased plants sblowed the presence of a 
delicate net work of rhizomorphs of the fungus 
branching fan- wise (Fig. 1). The stolons 
and roots were killed at first by the fungus 
which gradually spread and girdled the stem 
at the collar region. At this stage, thla plant 
showed sudden wilting due to failure of trans- 
location of water to the shoots above-ground. 
On the rhizomorphs, numerous orange-buff to 
brown sclerotia which were smooth, ovate to 
spherical in shape and measuring 1 to 3 mm. 
in diameter, were borne. 

The fungus grows readily on artificial media 
developing strands of hyph^e and numerous 
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Fig. 1. Showing the ihizomoiph and the scleiotia 
produced on the plant x 1, Nat. Size, 
sclerotia which are larger in size and variable 
in shape than those produced on the plant 
(Fig. 2). Inoculation experiments using fungal 
strands and sclerotia produced in artificial cul- 
tures, brought about the wilting of potato 
plants (Darjeeling Red Round) with/in 20 days. 

Comparative studies have indicated that the 
fungus is a species of Ozonium closely resem- 
bling O. texanum described by NeaU and Wes- 
ter, as being saprophytic on dead cotton stalks 
and roots in Texas (U.S.A.). The species under 
study has the potentialities of a serious patho- 
gen similar to Phymatotrichum (Ozonium) 
omnivorum (Shear) Duggar in inciting the 
wilting disease of several other hosts (Streets) 
such as tomato, sun-hemp, etc,, in addition to 
potato. 

It is proposed to present the fungus under 
study as a new variety, with the name Ozonium 



Fig. 2. Artificial culture of the tungas x -^4:, Nat, 
Size. 

texanum Neal & Wester var. parasiticwn. The 
aetiology of the fungus, the extent of its dis- 
tribution and the damage it causes to the potato 
crop are under investigation. 

Grateful thanks are due to Dr. S. Ramanu- 
jam. Director, Central Potato Research Insti- 
tute, for valuable suggestions. 

Central Potato Research 
Institute, M. J. Thirumalachar. 

Patna (Bihar), 

August 1, 1951. 


1. Neal, D. C., and Wester, R. E. , Phytopathology 
1934,24, .028-33. 2. Stress. R. B., Arizona Tech, 

Btill., 1937, 71 , 299-410, 


SECOND INTERNATIONAL CONGRESS OF BIOCHEMISTRY 


nnHE Second International Congress of 
^ Biochemistry is to be held in Paris from 
the 21st to the 27th of July, 1952. 

The programme has not yet been definitely 
decided on. Nevertheless, the Congress Com- 
mittee has drawn up a plan for the study of 
biochemical questions of current interest 
during seven symposia: 

(1) Biochemistry of Steroids. (2) Biochem- 
istry of Haematopoiesis. (3) Biogenesis of the 
Proteins. (4) Tricarboxylic Acid Cycles. (51 
Bacterial Metabolism. (6) Mechanism of action 


of the Antibiotics. (7) Protein Hormones and 
Hormones derived from Proteins. 

Communications dealing with other biochem- 
ical problems will be grouped together in 
appropriate sections. 

Four general lectures will be given by well- 
known scientists. 

Authors should send the titles of their com- 
munications before the 1st of March, 1952, and 
a summary of less than 200 words before the 
1st of April, 1952, to the General Secretary, 
Professor J. E. Courtois, 4, Avenue de I’Obser- 
vatoire, Paris VP, 
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Practical Mathematics, Part III. Geometry 
with applicatia's^js. By Claude Irwin Palmer 
& Samuel Fletcher Bibb. (McGraw-Hill Book 
Co.), 1950. Pp. 200. Price $2*20. 

This book is the third in a series of four books 
in practical mathematics. It is intended for 
one who realizes that Mathematics is a power- 
ful tool which he must be able to use in per- 
forming his work and who hhs no previous 
knowledge of the subject. The fruit of hundreds 
of years of labour in plane and solid geometry 
is presented in a simple and direct manner. 

The subject is divided into nine chlapters in 
the usual order and some of the chapters begin 
with interesting previews”. The set of tables 
at the end of the book will be found very con- 
venient and useful to all practical workers. 
Intuitive methods are used for establishing 
geometrical principles and facts. 

The text deals with many applications und>er 
separate headings, such as brickwork, lumber, 
the steel square, screw tlireads, belt pulleys 
and gear wheels. Numerous interesting exer- 
cises representing up-to-date problems in 
various fields are included. 

The book contains more than 200 beautiful 
diagrams. Printing and get-up are excellent. 
The book is written in a beautiful style and 
is sure to be a very useful handbook for a 
practical man. S. N. M. 

Basic Mathematical Analysis. By H, Glenn 
Ayre (Mc-Graw Hill Book Co.), 1950. Pp- 
584. Price $5*00. 

As the title itself suggests, this book gives 
a descriptive and detailed exposition of the ana- 
lysis of basic mathematics, beginning with the 
development of the number system, exponents 
and logarithms. These coyer the first four 
chapters: the concent of functions, trigonomet- 
ric functions and solution of triangles cover the 
next four chapters. Chapter Nine, where the 
notion of limit, and the derivative as mea^^ure 
of rate of change, are explained and Chapter 
Ten together cover annroximatelv the Interme- 
diate Syllabus in Differential Calculus of the 
Indian Universities. The remaining chanters 
deal with polynomial eouations, conic sections, 
polar co-ordinates and ^"special curves”, quad- 
ric surfaces, simple sequences and series and 
an introduction to the exponential function. 

Fvery theoretical idea is illustrated graphi- 
nalljy and interesting historical notes inter- 


spersed in the chapters. Some of the defect: 
like that of introducing the exponential func- 
tion as (e without mentioning anything about 
irrational exponents, are in glaring contrast 
with the systematic development in the earlier 
chapters. It would have been more pleasant 
reading if examples and explanations of too 
elementary a nature were omitted. 

It is neither sufficient nor necessary as a 
text-book at any stage. The book serves its 
purpose best as an interesting and desirable 
reading for students of Mathematics in general, 
and to the First Year Honours students of our 
Universities in particular, inspiring them with 
a desire to explore the wonderful kingdom of 
“The Queen of Sciences” and enabling them 
to develop the proper background for the 
rigour of more advanced courses. 

S, N. M. 

Creep of Metals. By L. Rotherham. (Institute 

of Physics Monograph), 1951. Pp. 80. Price 

15sh. net. 

A balanced picture is first presented of the 
mathematical law relating creep rate to stress, 
temperature and time, with special reference 
to the classical work of Andrade. Next, the 
mechanism of crystalline flow is discussed and 
thie discrepancy between the theoretical and 
observed critical shear stress is explained by 
the modified dislocation theory of Taylor, The 
mechanism of creep deformation as observed 
in single, bi-, and poly-crystals is developed 
and the divergent theories of “slipless” flow 
of Hanson & Wheeler, the “cell” division of 
crystal grains of Wilms and Wood and the 
“polygonisation” of Lacombe & Beaujard are 
stated cogently. The ideas of Orowan, Mott and 
Nabarro are analysed to account for transient 
creep due to presence of dislocations; steady- 
state or viscous creep is explained by a similar 
mechianism operating in the grain boundaries 
and the adjoining crystal regions. Experimental 
evidence is adduced to show the intercrystal- 
line cracking that generally precedes the last 
or tertiary stage of creep. 

The monograph carries the authority of many 
years of research at the R.A.E., Farnboroughi. 
It is eminently suitable for the use of research 
workers and metallurgists who already are 
well acauainted with the background of the 
subject. The matter and style are crisp and the 
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book has an excellent bibiliographiy. The Insti- 
tute of Physics is rendering a service to indus- 
try by bringing out such publications. 

Climate Near the Ground. By Prof. Dr. Rudolf 
Geiger. (Harvard University Press, Cam- 
bridge, Massachusetts). (Translated into 

English from German by Milroy N. Stewart 
and others). Price Rs. 25. 

Prof. Dr Rudolf Geiger is a world authority 
on the above subject. His classical book entitled 
Das Klima der Bodennah&]b Luftschicht has 
been revised twice and now a fourth edition 
is due. Meanwhile, here is an English transla- 
tion of the second edition. Prof. Geiger’s School 
of Micro -Climatology has been an inspiration 
to workers in this field for several decades now. 
The English version renders a most valuable 
service by making available to us the literature 
on this subject, which deals with the actual 
environment in which plant, animal as well as 
human communities live and grow. 

The book is divided into 2 parts. The first 
part deals with the climate existing near the 
ground and is divided into 17 chapters. The 
complex subject of the heat balance near the 
ground which depends on various factors like 
solar radiation, albedo, radiative exchange in 
the infra-red region, conductive processes 
into the ground as well as convection upwards 
into the air through the medium of eddies and 
heat taken up for evaporation and th^at released 
during condensation of moisture; the special 
phenomena such as high lapse rates by day and 
strong inversions of temperature associated with 
nocturnal cooling, the diurnal variation of tem- 
perature and its variation with height; and 
humidity and wind relationships in which 
ground surface and air layers near thie ground 
play an important part: all these are discussed 
in these several chapters in a most fascinating 
manner, leaving the reader with clear-cut and 
precise ideas on the subject at the end of even 
the most rapid perusal. 

In Part II, Prof. Geiger deals with the effect 
of topography on the microclimate which pro- 
foundly influences the way in whichl the cold 
air manufactured by nocturnal radiation pro- 
cesses is redistributed very much like water 
collecting at the bottom of valleys. The influ- 
ence of inclination of the ground to the verti- 
cal on the microclimate and the microclimates 
of caves and enclosed spaces are also dealt with. 
Later, we are led on in a logical manner to the 
influence of plant cover on microclimate. The 
way in which plant communities are influenced 
by climate and in turn influence the local 
^Upiate, the effect of the various phytophases 


on the variation of microclimate during- the 
course of the year, etc., are also discussed. 
Chapters 36 to 41 deal with the relation of ani- 
mate creatures and man to the microclimate, 
an important branch of bioclimatology. As 
mentioned already, the discussion throughout 
is based on fundamentals and the author spares 
no pains to show how simple the various com- 
plex phenomena really are and how every as- 
pect of bioclimatology finds simple explanation 
on the basis of the fundamental laws of phy- 
sics. During the last 20 years the author and 
the present reviewer have been in close contact 
with each other’s work and it is indeed a plea- 
sure to note that the work we have been deve- 
loping in India on the subject of microclima- 
tology finds very frequent reference in tbie 
course of the book which contains many repro- 
ductions of diagrams from the Indian publica- 
tions. There is also a well arranged bibiliogra- 
pliy at the end of the book. 

This most important publication of the year 
on climate of the air layers near the ground 
should make a very profound appeal to physi- 
cists, biologists, rpeteorologists, botanists and 
foresters as well as to those engaged in medical 
and house building research. We warmly re- 
commend it to scientists in India. The price 
is modest and we hope a copy of it will soon 
be in the library of every research institute and 
university in India. 

L. A. R. 

The Growth o£ Physical Science. By Sir James 

Jeans. Second Edition. (Cambridge Univer- 
sity Press), 1951. Pp. x 358. Price 15 sh. 

Thie second edition is practically th,e same as 
the first which came out in 1947, except that 
/Some corrections have been made regarding 
citations, dates and such minor details. Jeans 
has the rare gift of lucid exposition; combined 
with a careful selection of the material, the 
book has become an eminently readable ac- 
count of the history of physical sciences. To 
the eager reader, there is sustained interest 
from beginning till end and this is further en- 
hanced by thie introduction of humorous anec- 
dotes regarding the lives of the scientists. 

Nearly a third of the book is devoted to the 
scientific achievements of Babylonia, Greece and 
Egypt, which is followed By a brief section 
about the so-called dark ages, leading upto the 
birth of the ‘"renaissance”. The rest of the 
book gives a bird’s-eye-view of modern science, 
mainly through short biographical sketches of 
the prominent men of science in each era. 

Thus the book essentially deals with the pro- 
gress of science in Europe and the Middle East. 
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As Jeans ' himself says, “India and China con- 
tributed to Western science only through the 
intermediary of the near east, so that we shall 
not go far wrong if we disregard these remoter 
Eastern civilizations and confine our attention 
to the nearer which formed direct stepping- 
stones into Europe.’’ However, he does touch 
upon the contributions of these countries in 
exceptional cases, e.g,, he says, “tbte Indian 
mathematician Bbaskara (born in 1114), wrote 
an astronomy which contains the first known 
explanation of our present-day method of ad- 
dition, subtraction, multiplication and division.” 

The book is moderately priced and the print' 
ing and get-up are excellent. It should find a 
place in every library, both scientific as well 
as non-scientific. 

Fourier Transforms. By I. N. Sneddon, (Mc- 

Graw Hill Book Co.), 1951. Pp. 542. 

This book, which forms the third in the Inter- 
national Series of Pure and Applied Mathema- 
tics, does justice to the title of the series in 
that it deals adequately with both purely 
mathematical aspects of Fourier transforms as 
well as their applications to mechanics and 
physics. It is intended for those who have had 
a fairly good grounding in mathematics, but 
no specialised knowledge of any branch of phy- 
sics is assumed. The first three chapters deal 
with the basic mathematical theorems in 
Fourier transform theory. Unlike some other 
books in thlis field, which restrict themselves 
to a special type of transform, such as the Lap- 
lace or the Mellin transform, here the whole 
field is briefly surveyed — Fourier’s integral 
theorem, Laplace transform, Mellin transform, 
Hankel transforms and finite transforms, both 
of the Fourier and Hankel types. These chap- 
ters are written in sudh a manner that a stu- 
dent not interested in the details of the proofs 
may readily pick up the results he needs. 

The rest of the book of nearly 450 pages, 
contain details of the numerous applications of 
theory and it is in this that the book under 
review makes a notable departure from the 
conventional mathematical treatises. The exam- 
ples chosen are not just those which, nicely 
illustrate points of theory, but rather those 
which one practically meets with and in which 
the theoretical method has to be suitably modi- 
fied. Most of the examples are taken from re- 
search papers written in the last ten years. They 
cover a wide field — theory of vibrations, con- 
duction of heat, two-dimensional and axially 
symmetrical stress distributions, hydrodynamics, 
atomic and nuclear physics and thte slowing 
down of neutrons in matter, for which the 
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equations closely resemble those of heat con- 
duction. 

The book would be best appreciated by re- 
search workers, rather by those who are start- 
ing on research, as it very ably expounds thc‘ 
technique of working out various problems. 

G. N. R. 

Chemical Activities of Fungi. By Jackson W. 

Forster. (Academic Press Inc., New York), 

1949. Pp. xvhi -1- 648. Price $9-50. 

The subject of fungi, first developed by 
mycologists as a part of systematic and mor- 
phological botany, attained chemical and phy- 
siological significance when it was discovered 
that some of them cause disease among ani- 
mals and plants while others could produce a 
bewildering variety of chemicials — acids, sol- 
vents, vitamins, enzymes and antibiotics. The 
successful production of some of these chemi- 
cals on an industrial scale has greatly stimulat- 
ed a further systematic and intensive study of 
the metabolism of these widely distributed and 
industrially important organisms. 

When the distinguished author commenced 
his graduate apprenticeship in 1936 under the 
inspiring guidance of Professor Waksman, he 
was bewildered at the “unavailability of a suit- 
able treatise comprehensive enough to orientate 
a non-specialist in this field.” Although a tre- 
mendous amount of useful and suggestive work 
hiad already been carried out it was, at the 
time, found widely scattered in scientific litera- 
ture. The author felt the need for “an authori- 
tative, critical book, integrating and evaluating 
the field” and “was presumptuous enough to 
tell Dr. Waksman that he ought to write such 
a volume”. Dr. Waksman’s counter- suggestion 
that hie should work for 5 years and ■write it 
himself, has apparently inspired the production 
of this excellent treatise on the Chemical Acti- 
vities of Fungi. 

In a series of 19 chapters, the author has 
broadly covered the field of fungal biochemis- 
try both in its academic and technological as- 
pects, The second chapter on the methodology 
of mold metabolism will be found extremely 
useful to every worker in biochemistry seeking- 
guidance on the technique of handling molds 
for research. The fifth chapter on natural 
variations deals with an important aspect of 
fungi which reminds the uninitiated investiga- 
tor about the instability, mutability and the 
“treacherous” character of these organisms. 

Improvement of strains of industrially im- 
portant fungi through) artificially induced 
mutations to day constitutes an accepted method 
of enhancing or side--tracking or controlling th^ 
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chemical activities of fungi, and of raising the 
yield of their products to economically compe- 
titive levels. Penicillin production owes its 
spectacular success to the development of high 
yielding mutants of Penicillium chrysogenum. 
The technique of inducing such mutations and 
the genetic and the biochemical mechanisms 
operative in such mutants, are described in the 
sixth chapter. 

The seventh chapter is concerned with the 
trace elements which profoundly influence the 
course of biochemical reactions in fungi. The 
succeeding chapter deals with thie formation 
and metabolism of alcohol and some important 
di- and tri-carboxylic acids. Itaconic acid 
which has attained great significance in indus- 
try on account of its employment in the pro- 
duction of methacrylic acid has received special 
attention (Chapter 13). The last chiapter is 
devoted to the microbiological aspects of peni- 
cillin which contains a revealing and historical 
account of its development in the United States. 
In this review, it has been possible for us to 
invite attention to only a few of the importar.t 
highlights of this volume which will be grate- 
fully welcomed by all investigators interested 
in the fields of Comparative Biochjemistry and 
Fermentation Technology. 

Technique of Organic Chemistry. Vol. V. 

Adsorption and Chromatography. By H. G. 

Cassidy. (Interscience Publishers, New York), 

1951. Pp. xix -I- 360. Price $ 7*00. 

The first book on the Principles and Practice 
of Chromatography (Zechmeister and Chol- 
noky) appeared in 1941, followed a year later 
by Strain’s book on Chromatographic Adsorp- 
tion Analysis. The papers published on chro- 
matography during the last ten years run into 
many hundreds, and since 1949 Strain has been 
making an annual review of chromatography 
in Analytical Chemistry. The New York Aca- 
demy of Sciences, the Faraday Society and the 
Biochemical Society have held symposia on the 
subject. However, this book represents the first 
attempt “to describe and explain, by discussion 
of principles, the various methods by which 
adsorption may be utilized in organic chemistry 
as a tool for the separation of mixtures.” 

Since theoretical treatments of chromatogra- 
phic analysis are mainly based on adsorption 
isotherms, it is appropriate that an account of 
chromatography should be preceded by a treat- 
ment of adsorption. To those primarily interest- 
ed in the use of chromatography for solving 
problems of separation, and because the book 
is a volume in a series on Technique of Orga- 
nic Chemistry, it may appear that the methods 


and theory of batchwise adsorption, treateu 
extensively in books dealing with surface phe- 
nomena, have occupied a disproportionate 
amount of space. After a careful study of the 
book, there will be general agreen\ent that a 
full understanding of the nature of adsorption 
and adsorbability greatly facilitates an under- 
standing of the principles of chromatography 
in all its aspects. 

The first four chapters cover the molecular 
aspects of adsorption, measurement of adsorp- 
tion and treatment of the data, relations bet- 
ween adsorbability and properties of phases, 
and relations between relative extent of ad- 
sorption and properties of adsorptives. Adsorp- 
tion in relation to molecular weight and melting 
point has not received adequate attention; better 
examples than toluene and acetic acid could 
have been cited to illustrate the dependence of 
adsorption on molecular weight. Chapter V 
summarizes these relations, and discusses the 
gradation of eluents and adsorbents. Chap- 
ters VI and VII on batchwise adsorption and 
decolorization are followed by three chapters 
on chromatography, classified conv.entionally as 
adsorption, ion-exchange and partition chroma- 
tography. The theory of each method is ex- 
plained vei’y clearly; apparatus, materials and 
manipulations are described; some applications 
of chromatography are mentioned and numer- 
ous references are given to books, reviews and 
papers from which details of specific applica- 
tions can be obtained. Correlations between 
adsorption and chemical structure are consider- 
ed in Chapter IV, but the chapters on chroma- 
tography do not include a discussion of the re- 
lation between the chemical constitution of 
organic compounds and their chromatographic 
adsorbability. It is curious that the word “caro- 
tenoids” does not occur in the index of a book 
on chromatography. 

This book is the best available account of the 
basic principles of adsorption and chromato- 
graphy, and is indispensable to every chemist. 

K. V. 

Flour Milling Processes. By J. H. Scott. (Chap- 
man & Hall Ltd., London), 1951. Pp, 690. 

Second Edition. Revised. Price 55 s. net. 

Striking improvements have been made in 
recent years in appearance and detail of mil- 
ling machinery though the functional design has 
undergone little change. Flour milling research 
has received first-rate attention at the hands 
of flour millers, engineers and nutritionists. In- 
troduction of automatic controls, pneumatic 
materials handling and fire prevention m^ethods 
are important forward steps in milling industry. 
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Thds book deals with modern aspects of floui* 
milling process in a very compreiiensive man- 
ner. In Part I of the book various operations 
to which normally wheat is subjected before 
being milled are adequately discussed giving a 
brief description of the machines used. Th,e 
physico-chemical and milling aspects of wheat 
conditioning have been discussed. Significance 
of Bushel Weight to millers is described and 
various factors modifying the bushel weight of 
clean wheat are discussed. 

Part II of the book deals with the ‘ gradual 
reduction’’' milling -system commonly used 
throughicut Britain, and contains valuable in- 
formation, both theoretical and practical, on 
various aspects of milling. The working of 
Break Rolls, Plansifters, Centrifugals, Purifiers 
and Reduction Rolls is discussed in great detail. 
Physical and chemical characteristics of various 
min flours are given. Informative and highly 
useful chapters on mill exhaust, power, flour 
bleaching and insect infestation and control 
have been included. The book contains an ap- 
pendix giving useful engineering data on milling 
machinery. 

The author has indicated possible trends of 
future developments in milling and has ven- 
tured to give his ideas of a Flour Mill of the 
future. The book is strongly r.ecommended to 
students of flour milling and to practical flour 
millers. D. S. Bhatia. 

A Text-Book of Plant Pathology. By Edgar 

F. Vestal. (Kitabistan, Allahabad), 1950 (ap- 
peared in July, 1951). Pp. xxi -f 645. Price 

Rs. 19-12-0. 

When Dr. Vestal came to India to teach 
Plant Pathology at the Allahabad Agricultural 
Institute over 10 years ago, he became pain- 
fully aware of the lack of a suitable text-book. 
Butler’s Fungi and Disease in Plants was out 
of .print and information on Indian plant dis- 
eases was not easily available. A compilation 
of “Notes on Plant Pathology’' was therefore a 
necessary corollary. The first set of “notes” 
was printed in 1941 and a revised version ap- 
peared in 1946. Before leaving India he decided 
to publish the “notes” in the form of a “text- 
book.” 

An introduction of 11 pages is followed by 
14 chapters of which the first five are devoted 
to fundamental topics like fungi causing plant 
diseases, their classification, dissemination of 
plant diseases, methods of plant disease con- 
trol, etc. The rest of the chapters deal with 
the more important plant diseases found in 
Northern India. 

A cxirsory reading of the book has amazed 
thie reviewer of the spelling mistakes, errors 
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of grammar and of facts. This book should not 
have been published or be placed in the haiids 
of students, research or extension workers. 

Only a few spelling mistakes can be pointed 
out here. “Burrell” for Burrill, “doddar” for 
dodder, “conoidiphorese” for conidiophore 
(p. 11), “Oomcetes” for Oomycetes (p. 40), 
“Stagnospora’’ for Stagoyiospora (p. 72), “Kesh- 
wala” for Kheshwala, “ Sclerotia” for Sclerotinia 
(p. 150). While such mechanical errors can 
perhaps be excused, it is difficult to gloss over 
errors of fact. Botanists will be amazed at the 
.statement that Bentham and Hooker publish, ed 
Floral Studies in India (p. xii). The Phycomy- 
cedes are stated to be often referred to as the 
downy mildews (p. 7). This is a very serious 
mistake because only som,e genera of one 
family of this class are known by that name. 
We are told (p. 11) that antheridia and oogonia 
“are developed on semi-sclerotial masses of 
mycelium”. The basidium (p. 15) is stated to 
be “mycelium produced when resting spore 
germinates.” According to the author (p. 24) 
the reproductive stage of the Fungi Imperfecti 
is the vegetative stage. Apparently he means 
the asexual stage. The antheridium (p. 41) is 
referred to as a gamete; apparently the author 
means a gametangium. Tilletiacece are stated 
to consist of two genera (p. 68) but three are 
described. The author (p. 70) states that in 
the class Fungi Imperfecti, “the perfect stage 
is not known or if known, it has been only re- 
cently discovered and the fungus has been listed 
among the Fungi Imperfecti for so long that 
it has been widely published in literature in 
that group and it is retained among them for 
simplicity.” The meaning of this sentence is 
not clear. 

All the names and synonyms of the species 
causing the bunt of wheat are given (p. 173). 
It would have been better if the author had 
given the accepted name of the organism. The 
“Karnal” or “partial bunt” of wheat is stated 
to be due to Tilletia indica and the name Neovos- 
sia indica is rejected for reasons which are not 
clear by a perusal of the account given in this 
“text-book.’ In a book published in 1950, it is 
amazing to read the statement “the life-cycle 
and mode of infection are essentially the same 
as for the other bunts of wheat”. The author 
is apparently completely unaware that the dis- 
ease has been shown to be not seed-borne; 
even the control measure which he recommends 
(p. 177) is absolutely misleading. 

The author has described the “Take-all” dis- 
ease of wheat (pp. 190-91) which is surpris- 
ing; for it does not occur anywhere in northern 
or in any part of India, excepting in the writer’s 
“text-book.” He is confused about the causal 
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organisms of some of the diseases, espe- 
cially the downy mildew; the loose-smut 
of jowar is stated to be due to Sphacelo- 
theca sorghi and the grain smut to Sphacelo- 
theca cruenta, whereas the case is otherwise. 
The name of the causal organism of the long 
smut of sorghum has been left delightfully 
vague. The reviewer came to know for the 
first time that Verticillium wilt of potato oc- 
curs in India. The fact is until 1950, no spe- 
cies of the genus Verticillium had been record- 
ed for India and the one recorded is not on 
the potato. In his description of bunt of rice 
(p. 340), the author does not apparently know 
the change in the name of the casual organism 
and the method of transmission of the disease; 
the control measure he has given is totally un- 
suitable. 

It is understood that an “Errata list” is in 
preparation but the only solution which the re- 
viewer would like to suggest is that this edi- 
tion should be, in the interest of all concerned, 
immediately withdrawn and a new revised edi- 
tion published. B. B. Mundkur. 

Intermediate Practical Chemistry. By Syl- 

vanus J. Smith. (Published by MacMillan & 

Co.), 1951. Pp. vu+248. Price Ssh. net. 

Of its five secions, the first deals with quan- 
titative analysis. The brief discussion on the 
theory of indicators is interesting. Precipitation 
methods involved in volumetric analysis is 
dealt in detail using the estimation of halogen 
ions, with a clear explanation of adsorption 
indicators. Numerous oxidation reduction re- 
actions have been considered with due atten- 
tion. The section includes an interesting discus- 
sion on the use of alkaline potassium perman- 
ganate solution in the estimation of formic 
acid. lodimetry is discussed in detail. The use 
of titanous sulphate and ceric sulphate is also 
included. 

The second section deals in detail with the 
various techniques involved in Gravimetric ana- 
lysis. The use of organic reagents in inorganic 
analysis is mentioned briefly. A note on colori- 
metric method is also included. 

In the section on ‘Physcio-chemical measure- 
ments’, a limited number of experiments have 
been described and the treatment is not exhaus- 
tive, particularly from the view-point of ad- 
vanced students. 

The fourth section deals with organic prepa- 
rations and the preparations considered are up 
to the standards of Hons, course. 

An exhaustive treatment of systematic qua- 
litative analysis together with the theoretical 
background forms the last section of the book. 
Methods of analysis, dry tests and spot tests 


form an interesting portion of this section. 
Group separation is treated in detail. 

Experiments described in the book are for B.Sc. 
and B.Sc. Hons, course of our Universities. The 
printing is very pleasing. The book is edited 
with much care and the get-up is very attrac- 
tive. K. S. Seshadri. 

CWIN Research Station, Poona: Annual Re- 
port (Technical), 1948. 

A perusal 01 the Report of the Central Water 
Powder Irrigation, aiid Navigation Research 
Station for the year 1948 convincingly proves, 
if proof is necessary, of the importance of 
hydraulic research in the development of river 
resources in the country. The high standard of 
work for which it is justly famous has been 
maintained. 

Notable among the experiments carried 
out during the year were those pertaining to the 
improvement of the navigability of the Hoogly 
estuary, the Cochin Harbour, the training of the 
Ganga River at Garmukteswar, the Tapti at 
Surat, the Khipra at Ujjain and the Kuakliai 
at Bhuvaneswar. Experiments have also been 
carried out on spillways, dams and appertinant 
works. 

Every experiment has been done with great 
care and the reports contain all the data neces- 
sary for proper appreciation of the results ob- 
tained. The get-up and printing of the book 
could be improved. N. S. Govinda Rao. 

Books Received 

Fats and Oils (Industrial Oil and Fat Pro- 
ducts). By Alton E. Baily. 2nd Edition. Inter- 
Science Publishers Inc., 1951. Pp. 967. Price 
$15-00. 

i)ix-Membered Heterocyclic Nitrogen Com- 
pounds with four Condensed Rings. By 
C. F. H. Allen. Interscience Publishers Inc., 
1951. Pp. 345. Price $10*00. 

Chemistry of Muscular Contraction. By A. Szent 
Gyorgyi. Academic Press Inc., 1951. Pp. 162. 
Price $ 4-50. 

A Laboratory Manual of Qualitative Organic 
Analysis. By A. T. Openshaw. Cambridge 
University Press, 1951. Pp. 95. Price 8 sh. 6 d. 
Die Chemische Afflnitat. By Egon Wiberg. 
Messrs. Walter De Gruyter & Co., Berlin 
W35, 1951. Pp. 254. Price 40 Marks. 

The Interpretation of X-Ray Diffraction Pho- 
tographs. By N. F. M. Henry, H. Lipson and 
W. A. Wooster. Macmillan & Co,, 1951. Pp. 258. 
Price 42 sh. 

Fundamentals of Automatic Control. By G. H. 
Farrington. Chapman & Hall, 1951. Pp. 285. 
Price 30 sh. 




I durreni 
L Science 


SCIENCE NOTES AND NEWS ” 


Geuns Heh'coceras Linder 

Sri S. y. Padmanabhan, Mycologist, Central 
Rice Research Institute, Cuttack, writes as fol- 
lows: 

Sri. Daya Nand Pant, in a communication 
published in Current Science, Vol. 20, No. 8. 
August 1951, p. 212, claims to have recorded 
the Genus Helicoceras Linder for the first time 
in India. Attention may be drawn in this con- 
neciion to the Annual Report of Central Rice 
Research Institute, 1948-49, p. 26, wherein Heli- 
coceras nymphcearum (Rand.) Linder was re- 
ported to have been isolated from rice grains. 
The identification of the fungus was cor. armed 
by Dr. Hughes of the Commonwealth Mycolo- 
gical Institute, England. 

Food Plants of the Desert Locust 

Referriog to Sri. K. B. LaPs letter on Food 
Plants of the Desert Locust,’^' Sri N. N. Sen, 
Conservator of Forests, Land Management 
Circle^ U.P., writes as follows : — 

“It would be interesting to note that when 
some locusts settled down in June 1951, in 
Kukrail Forest Block, near Lucknow, they 
went selectively for the babul (Acacia arabica) 
trees only and did not touch any other species. 
There were a number of mango (Mangifera 
indica), mahwa (Bassia latifolia), neem (Azadi^ 
rachta- indica), reonj (Acacia leucophlaea) 
and cheonkar (Prosopis spicigera) and other 
species in the immediate neighbourhood. 


* Cwr. Sa\, 1951,20, p. 165. 

Control of the Indian Bookworm 

The following recommendations are made re- 
garding the control of infection of the larvae of 
the bookworm, Gastrallus indicus : ■ 

The infected material should be air-heated in 
small lots, in suitable ovens at 60° C. for 4 
hours or at 70° C. for 3 hours. Higher tem- 
peratures are not recommended as they would 
adversely affect the durability of paper, palm- 
leaves, etc. But should such an adverse effect 
be of no consequence (as in the case of the 
library cards), exposures to higher tempera- 
.turas may also be made. — (By courtesy of the 
Indian Forester, 1951, 77, 511). 


Technetium in the Sun 

C. E. Moore (Science, 1951, 114, 59), has 
pointed out that spectral evidence suggests the 
existence in the Sun of the recently discovered 
element, 43, technetium. Comparing the wave- 
lengths of the incense low level lines in the 
laboratory spectra of Tc I and Tell with those 
of the lines in the solar spectrum, none are 
found corresponding to Tcl, either due to the 
lines falling on top Of those due to other ele- 
ments, or occurring in a region where they 
are masked by the continuum. In Tc II also, 
some of the lines coincide with those due to 
other elements, but the hitherto unidentified 
solar line at 3195*23 A agrees well with the 
line at 3195-21 A in the laboratory spec- 
trimi. None of the lines appear to be definitely 
absent, so that if technetium exists in nature, 
the above evidence would indicate the possi- 
bility of its presence in the Sun. 

Nuffield Foundation Travelling Fellowships, 
1952-53 

It has been decided to award the Fellowships 
for the year 1952-53 in the following subjects: — 
Two Fellowships in Medical Sciences, pre- 
ference being given to candidates wishing 
to study (1) Pharmacology, and (2) Indus- 
trial Medicine; one Fellowship in Engi- 
neering, preference being given to candi- 
dates wishing to study Hydraulic Engineer- 
ing or Agricultural Engineering; one 
Fellowship in Natural Sciences', preference 
being given to candidates wishing to study 
Industrial Standardisation and Quality 
Control. It is estimated that the total value 
of an award (exclusive of travelling ex- 
penses) will be at the rate of from £ 770 
to £ 890 a year, according to individual 
circumstances. 

Applications for Fellowships for 1952-53 (one 
original and thiree copies) should be submitted 
not later than 15th January, 1952, to the Secre- 
tary, Nuffield Foundation Indian Advisory 
Committee, Planning Commission, Government 
House, New Delhi, from whom copies of the 
form of application may be obtained. 

Dye Extracts from Tamarind Seed Testa 
Recent investigations carried out at the Forest 
Research Institute, Dehra Dun, have resulted 
in the development of a process by which it is 
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possible to obtain dye extract at a cost of about 
9 Vi annas per pouad from tamarind seed testa. 
The process in question has been patented and 
full rights of ownership therein now vest in 
the Central Government. 

According to this process, the dye can be 
extracted from the testa in a standard form 
which has been found to give uniform and 
dependable results in dyeing and which in cost 
of dyeing compares favourably with the coal- 
tar acid dyes. 

Any person or firm desirous of undertaking 
the exploitation of the process is requested to 
communicate direct with the Secretary, Patents 
Advisory Committee, Ministry of Commerce 
and Industry, Government of India, New Delhi, 
for further information. 

Inventory of Research Equipment 

Following the suggestions from a number of 
research workers, three types of data forms 
were prepared by the UNESCO South Asia 
Science Co-operation Office, New Delhi, and 
sent out to the Heads of the University 
Departments and research institutions to fur- 
nish information on thle special apparatus, rare 
chemical and type cultures, etc., which they 
consider unique acquisitions in the laborato- 
ries. The value of the proposed inventory will 
be gauged by the information available which 
may help another institution to plan its labo- 
ratory equipment or to plan any research work. 
Very soon the collected information will be 
compiled and it will be appreciated if those 
who could not send the information earlier will 
kindly do so now. 

Dr. K. R. Ramanathan 

Dr. K. R. Ramanathian, Director of Physical 
Research, Ahmedabad, has been elected Pre- 
sident of the International Association of 
Meteorology for the triennium, 1951-54. 

Dr. B. R. Nijhavan 

Dr. B. R. Nijhavan, Assistant Director, 
National Metallurgical Laboratory, Jamshedpur, 
has been elected a Fellow of the Institution of 
Metallurgists, United Kingdom. 

Industrial Plants from Germany 

India’s war reparations from Germany in- 
clude a Methanol Plant, a T.N.T. Factory, a 
Glycerine Plant, a Precision Machine Tools 
Manufacturing Factory and an Electric Steel 


Smelting Furnace. The Methanol Plant from 
the Badische Anilin Soda Fabrik, Ludwigsha- 
fen, is valued at Rs. 5,30,282. It is meant for 
the production of methanol from the stage of 
compression of raw methane gas to a synthesis 
of 90 tons of piu'e methanol in 24 hours. It 
is expected that the plant will be taken up by 
the Sindri Ferilizer Factory. 

Valued at Rs. 1,74,888, the Trinitrotoluene 
(T.N.T.) Factory is capable of producing 12 
tons T.N.T. in 24 hours at the rate of 4 tons 
per charge and 3 charges per day. This plant 
has been retained for use by the Ordnance 
Factories. 

European Brewery Convention 

At a meeting of the Council of the European 
Brewery Convention, it was decided to hold 
the next Congress in the south of France, the 
subjects for discussion being: (1) the relation 
between the analytical figures of the baidey 
and the malt and the physicochemical stability 
of the beer, and (2) the control of spoilage 
organisms in beer. 

To facilitate the exchange of brewing stu- 
dents between different countries, each coun- 
try was asked to prepare a list of breweries 
willing to accept such students. 

ou- '*■ * 

Indian Association for the Cultivation of 

Science 

At the Annual General Meeting of the Asso- 
ciation held recently, the following Office- 
bearers were elected for the year 1951-52: — 

President: Dr. J. C. Ghosh; Vice-Presidents: 
Dr. D. M. Bose and Prof. M. N. Saha; Hony. 
Director : Prof. P. Ray (Ex-Officio ) ; Members : 
Dr. S. K. Banerji, Hon’ble Sri. C. C. Biswas, 
Dr. K. Biswas, Dr. S. R. Bose, Dr. P. N. Brah,- 
machari, Sri Dwijesh Chandra Obafcraborty, 
Dr. Satish Chandra Ganguly, Dr. M. S. Krish- 
nan, Prof, P. C. Mahanti, Dr. Shyamaprasad 
Mookerjee and Sri Nagendra Nath Sen. 

The Electrochemical Society . India Section 

At the First Annual Meeting of the India Sec- 
tion of the Electrochemical Society held at 
Bangalore on August 2, 1951, thfe following 
Officers were elected: — 

Chairman: Dr. B. K. Ram Prasad (Bombay), 
Vice-Chairmen: Mr. J. Balachandra (Banga- 
lore) and Mr. K. Rajagopal (Mettur Dam), 
Secretary-Treasurer : Dr. T. L. Rama Char 
(Bangalore) . 


Secretary: M. SreenivEtsaya, B.A., F.I.I.Sc., F.ASc. E3itor:G. N, Ramach indr*an, M.A., Ph.D. D.Sc., F.A.Sc. 
p06*5l Priuted at The Bangalore Press, Bangalore City, by G. Srin’vasa Rao. Superintendeiit and Published by 
Pj». M* A* Qovipdf^ R^u. M-A... Ph.D., fqr th§ G^rr^nt Scienga ^ssqciation, B^n^alorfl 



INSTRUMENTS FOR PHYSICAL CHEMISTRY 


pH INDICATORS & METERS— All pH lastruments give measurements' of high 
degree of Accuracy. They are very stable (Grid Current being less than 
5x10"^- amp.) and free from Zero drift (Balanced circuit and large negative 

feed back). 


pH INDICATOR — Ranges 0-10 and 4-14 pH Units with 
manual temperature compensation. Cat. No. M 4940. 

UNIVERSAL pH METER— Ranges 0-14 pH and 1400-0- 
1400 millivolts reading to 0-01 pH and 1 millivolt, 
with automatic temperature compensation. Cat. 
No. M. 4981. 

MINI pH METER— Range 0-14 pH Accuracy 0-05 pH. 
Cat. No. M. 4971. 



pH INDICATOR 


DUAL TITROMETER — permitting two titrations to progress simultaneously — ranges 
0-14 pH and 1600-0-1600 millivolts. Cat. No. M. 4960. 


CONDUCTIVITY BRIDGE — Measures wide range of 
Resistance (0-1 to 100,000 ohms) or Conductance 
(0*00001 to 10 mhos) with an Accuracy for general 
Laboratory work- Logarithmic Scale. Cat. No. 
E. 3921. 

EXCLUSIVE AGENTS: 



CONDUCTIVITY BRIDGE 


TOSHNIWAL BROS, LTD, 


Head Office: 

JANMABHOOMl CHAMBERS 
Fort Street-Ballard Estate 
BOM BAY- 1 


Branch Offce: 


3/30, MOUNT ROAD 
MADRAS-2 


PHONE: 61791 
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KODAIKANAL OBSERVATORY (1901—1951) 


N early as old as most of the important 
modern astro-physical observatories of 
Europe and America, the Kodaikanal Observa- 
tory began systematic astro-physical observa- 
tions in 1901, completing 50 years in March last. 

The Observatory started with comparatively 
simple instrumental equipment such as was in 
vogue at the beginning of the 20thi cenxury. The 
more important a.stronomical equipment now in 
use consisjts ot two speclro-heliographs, a pro- 
minence specti'oscope, a photoheliograph, a 
spectrohelioscope, several powerful spectro- 
graphs and siderostals and a number of small and 
moderate-sized telescopes for general astronomi- 
cal purposes. 

Although Kodaikanal specialises in the study 
of the physics of the sun, it has made contribu- 
tions to the study of planets, comets and stars 
as well. By reason of its important researches 
and of ils peculiarly advantageous topographi- 
cal and geographical position (nearly 7,700 feet 
above sea level) and its favourable climatic 
conditions, it is regarded as one of the foremost 
solar observatories of the world. 

Under the auspices of the International Astro- 
nomical Union, it co-operates with other im- 
portant observatories, such as those at Paris, 
Greenwich, Mount Wilson and Cambridge. It 
is responsible for the co-ordination of all obser- 


vations on solar prominences and dark mark- 
ings. 

This Observatory made its mark early by 
the discovery of the radial motion in sunspots. 
Universally known as the Evershed-effect, this 
phenomenon has been the subject of prolonged 
study in this as well as in other astro-physical 
observatories of Europe and America. The 
observations of the spectra of Venus, Sirius and 
Nova-Aquilae carried out at Kodaikanal are re- 
garded as classical studies in astronomical spec- 
U'oscopy. The original study of solar promi- 
nences, dark markings and other solar 
phenomena, both from the observational and 
theoretical aspects, made at this Observatory is 
significant. 

However, it appears that the Observatory 
has not been keeping pace with modem advances 
in instrumentation. The following is an extraci 
from the brochure issued on the occasion o3 
the Golden Jubilee of the Observatory: — 

“Although outstanding contributions on th< 
theoretical side of astronomy and astrophysicj 
have been made by several Indian workers, the 
corresponding contributions in practical an( 
observational work have not been so significanl 
largely due to the inadequate instrumenta 
equipment available in Indian ObservatorieJ 
During the last few years, a number of instru 
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ments of basic value in solar research have 
been built at Kodaikanal, largely through im- 
provisation and local ingenuity at a negligible 
financial cost. These can and are being utilised 
for dealing with a variety of problems within 
their reach; but improvisation, however inge- 
nious, cannot produce the very complex and 
expensive apparatus of modern astro-physical 
research which the enormous strides in techno- 
logical development in the western world have 
made possible. To mention only the most im- 
mediate needs, Kodaikanal Observatory requires 
a really large solar spectrograph with an ade- 
quately powerful coelostat and other accessor- 
ies, and a Lyot Coronagraph for modernising 
its activities in solar physics. These require- 
ments can be met only when adequate funds 
become available.” 

The Astronomical Planning Committee of 1945 
and the Advisory Board of 1948 have made a 
number of definite recommendations for the 
improvement of the Observatory. It is learnt 
that something has been done towards imple- 
menting these recommendations; but a great 
deal more remains to be done to hasten the 
pace of astronomical research in this country. 
It is not merely sufificient to remove the dis- 
abilities which existing observatories may be 
lying under. More observatories must also be 
established in different parts of the country, 


staffed by competent and enthusiastic astro- 
nomers, and equipped with instruments capable 
of yielding results of abiding interest and im- 
portance. 

In this connection it is appropriate to refer 
to the spirited plea- made by Sir C. V. Raman 
some time ago on behalf of astronomical re- 
search in India, in the course of whichi he 
observes : 

“It may be asked, why trouble about astro- 
nomy? Why spend money on making great 
telescopes and building great observatories ? 
These are pertinent questions for which my 
answer would be that an interest in astronomy 
is a part of the cultural heritage of India, and 
that we would be unworthy recipients of that 
heritage if we did not cherish that interest and 
do our utmost to promote that science. Astro- 
nomy is not only the oldest but the grandest 
of the sciences. Broadly, it may be described- 
as the investigation of the nature of the phy- 
sical universe. Defined in that way, we begin 
to realise that astronomy occupies the premier 
position among the sciences. Indeed, it may 
be described as a heaven-born river of know- 
ledge which flows to the earth and fertilises 
the fields of learning and cultme.” 


* 0/.rr. S:f\, 1943 , 12 , 197 , 2 ^ 18 , 313 . 


THE OXFORD CONFERENCE ON LOW TEMPERATURE 


A N International Conference on Low Tempe- 
rature Physics was held in the Clarendon 
Laboratory at Oxford, from the 22nd to the 28th 
of August, 1951. The conference Was conducted 
with funds made available by the UNESCO, 
Union de Physique and Institut IntHrnational 
du Froid and was attended by more than two 
hundred delegates from different parts of the 
world. Fourteen countries, namely, Australia, 
Belgium, Canada, China, France, Germany, 
Holland, India, Japan, Spain, Sweden, Switzer- 
land, United Kingdom and the United States 
of America were represented. About one hund- 
red delegates were from the United Kingdom 
and thirty-five each, from Holland and the 
United Stales. The four Indian delegates were 
Prof. R. S. Krishnan, Prof. F. C. Auluck. 
Dr. K. G. Ramanathan and Mr. Chandrasekha- 
ran. 

Lord Cher well inaugurated the conference. 
Prof. F. Simon of the Clarendon Laboratory wel- 
comed the delegates. Introductory speeches 
were made by Dr. Bleany (Oxford) on ‘Recent- 
Advances in Paramagnetism* and by Prof. F. 
London (Duke University) on the ‘Two Fluid 
Theory of Liquid Helium*. The week of crowd- 


ed programme consisted of reading and dis- 
cussion of over one hundred scientific papers 
dealing with different fields of current research 
near the absolute zero of temperature. The 
papers contributed by different delegates dealt 
with the thermal, electrical and magnetic pro- 
perties of solids at very low temperatures and 
on the extraordinary properties of liquid helium. 
The wide variety of the problems being tackled 
indicated the enthusiasm with which physicists 
are -using low temperatures for investigating 
the physics of the solid state. On the last day 
of the conference, Prof. Frolilich gave a brief 
resume of his theory of supra-conductivity. The 
general feeling was that considerable amount oi 
both experimental and theoretical work has yet 
to be done in Low Temperature Physics before 
one can give a satisfactory explanation of some 
of the peculiar phenomena observed very neai- 
tb.e absolute zero. One was also surprised to 
find that very little work appears to have been 
done so far on the optical properties of solid;, 
at very low temperatures. 

A detailed report of the Conference is being, 
published by the organisers in a few weeks' 
time. R. S. K. 



No. 10 1 

Oct. 1951 J 

WHITHER YEAST GENETICS? 

M. K. SUBRAMANIAM 
(hidian Institute of Science, Bangalore 5) 


257 


^YTOLOGY couid progress independently of 
^ gerietics. Genetics on the contrary is depend- 
ent on cytology especially since varying grades of 
polyploidy have been shown to occur in higher 
plants. For the past fifteen years, yeast gene- 
tics has been pursuing a solitary course. The 
lack of correlation between genetics and cytology 
has resulted in a very interesting .situation. 
There are as many alternative explanations for 
the same phenomenon as there are workers ! 

Roman, et aU found an exceptional ascus, the 
spores in which developed directly into vege- 
tative cultures and gave rise in turn to spores 
which showed a 2 : 2 segregation. This observa- 
tion is believed to be consistent with the poly- 
ploidy hypothesis and they suggest that the 
irregular ratios reported in the so-called 
'‘diploids” (Winge and Roberts^; Lindegren^) are 
capable of a rational explanation. Such a behav- 
iour by some strains is not something unique. 
Postulating a “direct diploidization” (parthe- 
nogamy of other workers^) Winge and 
Laustseii’'' adduced the above as evidence 
for an “inbreeding degeneration”. Lindegren<i 
also records a similar experience. One of his 
“illegitimate” diploids which ought to have been 
homozygous gave a 2:2 segregation. He re- 
marks : “This suggests that the illegitimate 
diploid was heterozygous and indicates that 
copulation in the single ascospore culture had 
occurred after mutation made the haplophase 
heterogeneous” (p. 120). FowelFs'^ interpreta- 
tion of the same phenomenon is at variance 
with that of the others. He found a baker’s 
yeast producing spores and some of the “hap- 


loid” cultures obtained by direct germination 
of the spores, giving rise in turn to spores. 
Evidences" are offered to show (p. 184) that 
both the so-called “diploid” and “haploid” cul- 
tures can sporulate. Information, however, is 
not available regarding the segregation ratios 
in the spores of the so-called “haploids”. 

The results in Table I thus demonstrate the 
inadequacy of even the elementary criteria em- 
ployed by Winge"^ and Lindsgren.^^ To evaluate 
the basic causes responsible for such divergence 
of views one has to go back to the earlier pub- 
lications. Winge5>^> and Lindegren^ differentiate 
“haploids” from “diploids” on pure morpho- 
logy. The necessity for cytological confirmation, 
though realized by both these investigators, is 
discarded on specious grounds. Thei'e appears 
to be no unanimity regarding the relative im- 
portance of the characteristics themselves. 
Skovsted^o from Winge’s laboratory revealed 
the limitations of these criteria when he stated 
that transformation of a haploid into a diploid 
is “much easier to confirm on morphological 
character than the change from diploid to tetra- 
ploid” (p. 250). If polyploidy does not occur 
in yeast, morphology may have been of some 
value. The alternative interpretation offered 
by Roman, et al^ dissipates any hope of 
classifying yeasts into “haploids” and “diploids” 
without accurate cytological confirmation. Let 
us now assess the value of the characters on 
which so much reliance has bean placed. 

Spore Germination 

Since polyploids and diploids sporulate, the 
direct germination of a .spore is no prima facie 


Table I 


Actual 

Starting 

•— > .Ascus— > Spore.s— > 

Veg. cells from 

■ _ V Cl f-x o r nfc C - MMw. 

2 : 2 segrega- 

observations 

materinl 

direct gfermination 


tion 

Inter f retail on. \ : 

Roman, a! 

'retiaploici 

Diploid 

Diploid 

1 In pi oid 

2 : 2 

PVwell 

Di pi oi d 

Haploid 

Ha pi oid 

? 

No details 

Win/2;e 


Haploid 

Nudirar fu.sion giv- 

Poor viability e.v- 


Lindegren 

niploid 

Haphud 

ing diploid 

(Population betv^'eon 

['plained as due 
to “ Inbreeding 
dejieneration” 
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2:2 



cells of the same 
mating type — “il- 
legitimate” diploid 


segre^^ation due to 
mutations before 
fusion of haploid 
cells 
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evidence for haploidy. There is an unsubstan- 
tiated assumption in yeast literature thlat regulaj 
meiosis precedes spore formation. The observa- 
tion of FowslF that “haploids” do sporulate 
and that many of the asci are 4-spored necessi- 
tates either the belief, (a) that they are not 
“haploids” or (b) that meiosis is not regular. 
Since Roman, et alA reported a 2 : 2 segregation 
one has to presume that the so-called “hap- 
loids” of Fowell,*^ Lindegren"-* and Winge- may 
not be real haploids at all. 

Cell Size and Shape 

Ignoring the statement of Guilliermond^i that 
yeast cells are polymorphic, Winge'"* as. well as 
Lindegren"'*'^ have tried to justify thie reliability 
of cell size and shape as a criterion. Winge 
and Laustsen^^- admit that “the form and size 
of the cells are very susceptible to various 
cultural conditions” (p. 113). Curiousily enough 
Winge and Laustsen^^ as well as Lindegren-‘ 
have offered evidence subsequently that cell 
morphology is itself gene determined. Ditlev- 
seni'"* in fact describes a “diploid” which seems 
to shoiw the characteristics of the so-called 
“haploid” cultures. What is more surprising is 
that FowelF (p. 183) reports unusually large 
highly vacuolated cells in his “haploid” cul- 
tures confirming the many exceptions recorded 
in yeast literature (L.indegren,i-^ p. 209; Winge, 
pp. 95 and 97). 

Mating Type Alleles 

The mating type alleles have been brought in 
as an additional character to identify the so- 
called “haploids” when they do sporulate 
(Fowell, p. 184). When he observes unusually 
large cells in “haploids” Fowell argues that 
they are still “haploids” because they do not 
sporulate. But when “haploid” cultures do spo- 
ruilate he contends that these are still “haploids” 
because their cells are smaller in size and show 
a mating reaction when mixed with cultures of 
the opposite type. Lindegren^ is well aware of 
the limitations of this character. His “illegiti- 
mate” hybrids are the result of fusion of cells 
of the same mating type. Roman, et aV visua- 
lize the possibility that “illegitimate” hybridi- 
zation between cells of like mating type would 
give “a certain proportion of aa and aa dip- 
loids and the mixing of the two clones by 
Lindegren’s methods should produce tetraploids 
of the type suggested above” (p. 81). 

Sporulation 

According to Winge and Laustsen-'* “haploid” 
yeasts do not sporulate. Lindegren and Linde- 
gren*"^ on the other hand observed sporulation 
in some haploids (p. 128). Winge and Laustseni^ 
record asporogenous “diploids” (p. 114) while 
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Fowell" agrees with Lindegren that some hap- 
loids can sporulate (p. 184). Roman, et alA re- 
port (p. 80) a 2:2 segregation in spores of 
cultures which would normally have been iden- 
tilied as “haploids”. It is this 2 : 2 segregation 
that appears to have prompted them to give a 
conventional explanation on the polyploidy 
hypothesis for the supposed curious segregation 
claimed in the so-called “diploids”. 

All the radical theories on “gene conver- 
sion”, “converter stocks” and “cytoplasmic in 
heritance” in yeasts have been postulated on 
the belief that the basic criteria are absolutely 
correct and incontrovertible. These have been 
repeatedly asserted without ever considering the 
possibility of an alternative interpretation. In 
spite of their divergent views-* on identical 
problems, Winge and Lindegren have not offered 
any elucidation even when they recorded seve- 
ral exceptions to their original basic criteria. 
Entire dependence on morphology is justified 
on the plea that the confused nature of yeast 
cytology necessitates such a procedure. Two 
years back we^^* stated on the basis of purely 
cytological investigations that much of the work 
on the genetics of yeasts will have to be re- 
evaluated in the light of polyploid segregation. 
That we are right in our approach would be 
apparent from such a re- appraisal now attempted 
by Roman, et alJ 

In 1947 and 19481'^*^'"^ we defined the criteria 
for the identification of chromosomes and 
evaluated some contributions on the cytology of 
yeaste. Winge and Roberts admitted the 
validity of our criticisms (p. 311). Winge-^’ now 
states that our cytological investigations are “of 
a doubtful nature”. If as admitted by Winge 
and Roberts'i^ our criteria are acceptable, then 
our identification of chromosomes based on 
those criteria ought to be correct. The r.cent 
criticism is not based on any re-definition of 
nuclei or chromosomes in yeasts. It appears to 
be the expression of a personal opinion. The 
reasons are obvious, in view of the fact that 
in the paper in which they report the unique 
phenomenon of the existence of polymeric ge-ies 
in a strain of whose polyploid nature ;hey 
admit they are “totally ignorant”, they also 
dispute our demonstration of an induction of 
polyploidy. Acceptance of our results would 
render it impossible to characterise their ob- 
servations as unique. 

Winge’s-^ criticism that the bodies identified 
by us as chromosomes are not chromosomes 
because “they are found scattered in the cyto- 
plasma at all stages'^- and in a varying number” is 
entirely at variance with the facts published by 
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ys, 21 , 2 2 , 23 The pictographic summary; publish- 
ed by Subramaniam^^ as far back as 1946 would 
be sufficient answer tha'c thsy are not scattered 
in the cytoplasm at all stages. 

Induction of polyploidy in yeasts was claim- 
ed by Bauch-4 as far back as 1941. It is really 
surprising that while Winge and Lindegren 
classify yeast types into “haploid” and “dip- 
loid” on the basis of morphology, polyploids 
identified on the very same morphological crite- 
ria by Bauch-4 have received scant attention. 
The basic cause for all this confusion is lack 
of organized investigations on the cytology of 
yeasts. It may be relevant in this connection 
to remember the salutary comment of Fowell. • 
“There is a deplorable lack of agreement about 
the identity of chromosomes in yeast, still more 
about their behaviour during mitosis and meio- 
sis. In the absence of this vital information, 
it must be considered premature to dismiss all 
conventional explanations for irregular segre- 
gation ratios and even more premature to ela- 
borate unorthodox theories about gene structure 
and behaviour” (p. 195). 

Yeast genetics is thus, at the. cross roads. 
Ordered, progress in the. future depends on a 
fruitful association with cytology. 


* Italics are ours. 
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HIDDEN WEALTH IN THE WASTE OF MANGANESE MINES 


A S. there is a boom in the manganese market 
jigging operations for concentrating small 
size ore have been started almost .at every 
mine, since ore fragments of the size of one- 
fifth of an inch thick are marketable. About 
50% of the mines are working the so-called 
“boulder, ore” from dumps and virgin ground. 

While large amounts of ore of small size 
termed “Chili” have been reclaimed from the 
dumps with the help of the improvised jigs, 
little attention has been paid so far to the 'bene- 
ficiation’ of the ore from bigger lumps - which 
constitute the major part of the extensive -dumps 
and the in situ ore in the veins of some mines. 
It has been roughly estimated that about three 
million tons of ore are recoverable from the 
waste dumps and probably reserves, of about 
15 ‘million tons exist in the veins. This refers 
to low grade ore only in the Nagpur and Chhind- 
wara districts. The waste dumps in the Bala- 


ghat and Bhandara districts aire even . more 
extensive. 

The process of reclaiming the ore from the 
waste will be quite simple and mechanical. Due 
to high, specific- gravity of the manganese ores 
most of the gangue minerals can be separated 
and the ore concentrated • by making use of any 
of the methods based on gravity. The smaller 
mines can employ only crushers and carry out 
the concentration of ore by jigging. In the case 
of bigger mines and bigger dumps, beneficiation 
plants of the heavy media- separation type 
of various capacities can be installed. It is 
understood that portable units of small size for 
handling five tons of ore per day are also avail- 
able. 

B. S. Lamba.-^' 


* Deputy Director, Indian Bureau of Mines, 
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AGE DETERMINATION STUDIES IN FISHES BY MEANS OF SCALES WITH 
SPECIAL REFERENCE TO THE MALABAR SOLE- 

G. SESHAPPA AND B. S. BHIMACHAR 

(Central Marine Fisheries Research Station, West Hill, Calicut) 


O NE of the outstanding achievements of 
fishery research during the last half- 
a-century has been the discovery and applica- 
tion of the method of analysis of the age com- 
position of fish stocks based on the study of 
growth marks on scales, otoliths and in a few 
instances vertebras or other bones. The scales 
are the most widely used for the purpose and 
the clue to the age of the fish as given by 
them is a zonation in their structure, there be- 
ing ‘wihter’ zones of limited or no growth 
alternating with ‘summer’ zones of normal 
growth and the former standing out as distinct 
growth rings. In general, while the scales of 
fishes in the temperate countries present a well 
marked zonation of thils type, those lot thie 
tropical fishes seem to lack such distinct mark- 
ings. In the temperate countries the scale 
method of age-determination has been used ex- 
tensively in the case of a large number of 
species of food fishes. 

In India, while work on the age-determina- 
tion of fishes has been extremely limited, the 
work that has been done so far on Hilsa Uisha 
and Sardinella longiceps have given discourag- 
ing results. While some growth rings are known 
to occur in these two species, there is wide 
divergence of opinion regarding their exact sig- 
nificance and consequently it has not been pos- 
sible to utilize them for age-determination. In 
S. longiceps, Homell and Nayudu^ have observ- 
ed not more than two rings and mention that 
the period of arrested growth coincides with 
the period of plankton scarcity from January to 
April. Devanesan- reports many more than two 
rings and says, “an interpretation of them is 
beset with difficulties owing to want of colla- 
teral researches like marking experiments”. But 
Nair3 records three growth rings in the otoliths 
of this species and considers that the average 
life span of the oil sardine is about tbiree years. 
In the case of H. Uisha, Hora and Nair^ assume 
the annual nature of the rings and suggest that 
Hilsa has a life-span of 5 to 7 years. But Pra- 
shad, Hora and Nair^ report as many as 8 rings 
and say, “though with the information available 
at present it is not possible to interpret the 
exact significance of the scale rings of Hilsa, we 


* Pablished with the pBrmission of the Chief 
Research Officer, Central Marine Fisheries Res-earch 
Station, Mandapain, 


believe that they are formed not at regular 
intervals but whenever the conditions of life 
become unfavourable”. Chacko and Krishna- 
murthi« suggest that the growth rings of Hilsa 
indicate the number of times the fish has 
spawned. Chacko, Zobairi and Krishna- 
rnurthi^ and Sundara Raj'^ suggest that the 
transverse radii (and not the growth rings) 
give an indication of the age of the fish. Jones 
and Menon-^ state that though the number of 
these radii increases with the size of the scale 
and the length of the fish it is difficult to draw 
a correct relationship between the radii and 
the age of the fish. They are also unable to 
interpret the exact significance of th'e growth 
rings. Writing about these growth rings, Sun- 
dara Raj states, “These growth rings on Hilsa 
are too numerous to be considered annual 
gro-wth rings or 'annuli\ Consequently they 
cannot in the present state of our knowledge 
provide any evidence of age or rate of growth 
and must be discarded. This seems to be true 
also of other tropical fish. Thus to the fishery 
investigator in India this important due to the 
age and rate of growth of fish is denied”. 

Under th^ese circumstances it is considered 
worthwhile to report certain of our observa- 
tions on the Malabar sole, Cynoglossus semi-- 
fasciatus Day, made during the course of our 
studies on the biology of this species. C. semi- 
fasciatus is one of the top-ranking food fishes 
of the Malabar coast. We have noticed in the 
scales of this species, the occurrence of certain 
distinct annuli which' appear to be formed regu- 
larly every year under the influence of the 
South-West monsoon and which can be used in 
age-determination and thus in the assessment 
of the year-class composition of the fishery. 
Th’ese annuli were first noticed in the latter 
part of 1949 in the scales of the larger indivi- 
duals in the fishery and have since then been 
studied in detail. They resemble the annuli 
described for several flat fishes such as Lophop- 
setta aquosa,^^ Platichthys stellatus,^- Cithari- 
chthys sordidus^^ and Pleuronectes microcepha- 
lus^^ and are distinct from the rest of the scale 
by the following features : (i) the narrowing, 

of the sclerites and the closing up of the inter- 
vals between successive sclerites, (ii) the scle- 
rites, wavy and broken up elsewhere, becoming 
continuous and nearly straight from radius to 
ra^us, (iii) an increaese in the number of 
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radii outward of the annulus, the new radii 
commencing just near the annulus, and (iv) the 
portions of the radii outward of the annulus 
being frequently not in a straight line with 
the portions inward of it, but inclined at 


Photomicrographs of Scales of Cy-no^y.'ssiis scini fascial ns. 

A. Scale showing two annuli. xlO. (Female, total 
length 15*5 cm . ovary in stage V, captured on 17th 
January 1951). />. Scale showing one annulu.s. X 10. 
(Female, total length 15*6 cm., ovary in stage V, 
captured on 9th May 1951), C. Scale showing no annuli. 
XlO. (Female, total length 11. cm., ovary in stage III, 
captured on 9ih May 1951). 

angle or even disconnected at the annulus. Pho- 
tomicrographs A, E and C show scales of C. semi- 
fasdatus with two, one and no annuli respec- 
tively. Scales with ' more than two annuli have 
not been noticed so far. Several otoliths have 
also been examined but no rings have been 
noticed in them. 


The breeding season in the case of the Malabav 
sole is spread over a long period, starting from 
about October and continuing up to about May 
of the following year. There is thus a very- 
short break in the recruitment of young ones 
to the fishery and except during the earlier 
months of the breeding season when the new 
recruits remain quite distinct from the mem- 
bers of the older generations, it is difficult to 
recognize the different age-groups by means of 
a length frequency curve as the modes in the 
latter do not stand out clearly. During the year 
1950-51 however, it was possible to watch care- 
fully the stock of the preceding x)re-monsoon 
period during its passage through the fishery, 
by a study of periodical random samples taken 
dui’ing different months of the year. The fol- 
lowing table summarizes the data relating to 
the occurrence of growth rings in random sam- 
ples of this stock during the period Septem- 
ber, 1950, to December, 1950. 

As is evident from this table, the rings ap- 
peared gradually at the margins of the scales 
and growth occun-ed subsequently outside the 
rings. While the majority of the individuals 
examined in September had already developed 
the annuli by then, in others the appearance oi 
the annuli was noticed only a little later. But 
in November out of 248 individuals, only two 
were without rings and of the others only t-wo 
had ‘closed’ (that is, still not growing) mar- 
gins. In December and subsequent months all 
individuals of the previous pre-monsoon gene- 
ration without exception, revealed the presence 
of rings and ‘open’ (that is, growing) margins. 
Large numbers of individuals of the new post- 
monsoon generation (which: were widely dis- 
tinct from the rest until February) were also 
examined and found to have no annuli at all. 
No rings were found on the scales of the new 
recruits during the year 1949-50 also, and no 
‘closed’ margin phase occurred in individuals of 
any size before the monsoon season. 

The growth rings occurring in the scales of 
fishes in the temperate countries are indicative 
of seasonal differences in growth and are obvi- 
ously related to the regularly occurring seasonal 


Table I 





September 


October 


1 Total number examined 


405 

45 


SI 

15 


3 

Number with 

one ring and ‘closed’ margin 

178 + 23 

(not clear) 

9 + 2 (not 

4 

Number with 

one ring and ‘open’ margin 

124+15 ( 

5 • 

) 

45 + 1 ( 

5 

Number with two rings and 'closed’ margin 

12+4 

( 


1 

) 

1 

6 

Number wnlh 

tw’o rings and ‘open’ margin 

1 + 3 

( 




Nb)veinlier 


Decen: bet 


248 


) 231 


0 + 2 (not clear) 


0 

S 1 2 (not clear) 


102 

0 

0 

95 

0 
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diferences in the environmental factors. The 
general lack of growth rings in the ^ scales oi 
the tropical fishes as well as the indistinctness 
of and the difficulty in the interpretation of 
such marks of growth check as do occur in 
some of the species must be mainly due to 
the fact that the seasonal differences in the 
tropical countries are neither similar to nor so 
well marked as in the temperate q/ou;ntries. 
There is some evidence to show that the growth 
rate of fishes suffers a decrease and rings tend 
to be formed in the scales whenever environ- 
mental conditions such as for instance, food 
and temperature, are unfavourabHe'.i^.io in 

some Indo-Chinese species of fishes Cheveyi- 
has noticed growth rings in the northern but 
not in the southern region and he attributes 
this to temperature differences between the two 
areas; he also records^ some exceptional spe- 
cies from Cochinchina in which the growth 
rings are found and considers that the rings 
are caused by the rhythmical occurrence of 
favourable and unfavourable conditions of 
nourishment in the environment. The useful- 
ness of the rings found in the scales of aiiy 
fish for age-reading would therefore depend 
upon the fi^equency and the cyclical regularity 
with which conditions unfavourable to the 
growth of the species occur in its environment. 

Along the Malabar coast, the environmental 
conditions in the inshore sea during the mon- 
soon months (June to August) , are quite dis- 
tinct from those during other months of the 
year, and are characterised by a sharp fall in 
salinity and temperature, a high turbidity and 
turbulence and above all by the sea bottom 
becoming severely depleted of the organisms 
which form the chief food of Cynoglossus. The 
last point has been brought out clearly by our 
studies of the feeding habits of the Malabar 
sole and by the study of the bottom fauna near 
Calicut by one of us (G. S.). The change in 
the environmental conditions seems to occur 
regularly every year more or less during the 
same period and thus the events are regularly 
cyclical. It seems reasonable under these cir- 
cumstances to conclude that the annuli men- 
tioned above are annual rings formed under 
the influence of the South-West monsoon season 
and it would be appropriate to name them 
monsoon rings. The main factor causing the 
formation of these rings appears to be the. lack 
of food leading to starvation. They are not 
spawning marks because even individuals that 
have clearly not yet reached the first spawning 
stage show them, provided they do not belong 
to the current year’s brood. 

Our studies of the scale rings of C. semifas- 
ciatus indicate that no individuals of this spe- 
cieg which have survived najre ton two mon- 
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soon seasons occur in this area and that fish 
which have passed through two monsoon sea- 
sons themselves form a very insignificant part 
in the fishery. These studies also indicate that 
during the 1949-50 and 1950—51 fishery seasons 
the great majority of the soles contributing to 
the fishery were the direct result of previous 
season’s spawning, the catches of the peak 
period (September-November) being traceable 
to the stock of post-larvae and young soles 
occurring in the area during the months pre- 
ceding the monsoon. Whenever the fishery ex- 
tends beyond the usual season, that is, into 
the pre-monsoon months of the next calendar 
year, the bulk of the catches of these later 
months is likely to consist of recruits of the 
same season. While it is yet too early to reach 
any far-reaching conclusions as to the appli- 
cation of these results, a systematic collection 
of data for some more years should prove to 
be of considerable value in evolving suitable 
methods for the management of this important 
fishery. 

It is suggested that annuli similar to those 
seen in C. semifasciatus are likely to occur in 
other species of the area, especially if they are 
mainly dependent on the bottom fauna for food. 
It also seems reasonable to assume that a search 
for annual scale rings would be worthwhile, 
even in the tropical countries, wherever the 
environmental conditions differ markedly and 
regularly between one part of the year and an- 
other. ' 

We are thankful to Professor B. R. Seshachar 
for help in getting the scalss photographed, 
and to Dr. N. K. Panikkar for helpful criticism. 
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tromagnetic fields the latter is associated with 
the cross -terms in the metric. This is in har- 
mony with the result stated above. We thus 
find, at least in certain contexts the physical 
significance of the reducibility of the metric 
to (1). 

The result reported here was anticipated by 
Professor V. V. Narlikar at whose suggestion 
I have carried out all the relevant calculations. 
Benares Hindu University, Ramji Tiwari. 
August 17, 1951. 

1. Einstein, A., Sitztingsberichtc^ 1928 a, 217-:^1. 2. — , 

Ibid., 1928/6 224-27. 3. Ihhl, 1929, 2-7. 4. Eisen- 

hart, L. P., Ritttta/iniati Geometry^ 1949, 117 ; (b) 118. 

Tjevi-Civita, 4'., ./ Stft/L'ific<b P resdiifaiioti of Einstein's 
Unified Field Ecjitaiions, 1929, Blackie cS: Son, 

THERMAL CONDUCTIVITY OF 
LIQUID NITROGEN 

The data on the th.srmal conductivity of liquid 
nitrogen have been reported from two sources : 
by Hammann’ between — 199*7° C. and 
—208*5° C. and by Borovik, Maiveev and 
Panina- between — 161*4° C. and — 195*3° C. 
Considerable discrepancy, however, is found to 
exist between the two sets of the data. No ex- 
planation about this discrepancy has been re- 
ported so far. 

Recently the author in collaboration with 
Dr. G. G. Haselden*^ carried out some investiga- 
tions on the transfer coefficient for con- 
densing nitrogen vapour. In this investigation 
condensation of the vapour was brought about 
between 4 to 6 atmosphere pressure on the out- 
side of a vertical copper tube and the latent 
heat was absorbed by boiling liquid oxygen in- 
side the tube at atmospheric pressure. 

NusselU deduced a theoretical equation foi’ 
predicting the heat transfer co-efficient for pure 
saturated vapour on a vertical surface. In de- 
ducing the equation he specified a number of 
conditions relating to the vapour and liquid 
flow and the temp3rature distribution in the 
system. Various workers have reported discre- 
pancy between the experimental and Nusselt 
values. These discrepancies have been attribut- 
ed mainly to the divergence of the experimen- 
tal conditions from NusselPs assumptions. In 
the dssign and operation of the present experi- 
mental apparatus every attempt was made to 
conform to the conditions required by Nusselt's 
assumptions. The values of thermal cox^ducti- 
vity of liquid nitrogen between —181*6° C. and 
— 179*UC. have been calculated from the heat 
ransfer data given in Table II of reference.** 
yhe points are fairly scattered as is generally 


the case with heat transfer data (Fig. 1). How- 
ever, it will be noticed that the data are closer 
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(1) Data of Ham maun 

(2) Data of Borovik et al 

(3) Experimental Data 

to Hammann’s data than those of Borovik, 
et al. The mean value is 4*48x 10”^ cal./sec./ 
° C./cm. at the mean temperature of —180*3° C. 
Indust. Res. Lab., Surajdeo Prosad. 

Govt, of Bihar, 

Patna, 

August 20, 1951. 
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Inst, Client, Enyrs., 1949. 4. NasseJt, Z. Ver* dent. 

1916, 60, 541. 

MAGNETO-OPTIC DETECTION OF 
RADIO-FREQUENCY RESONANCE 

Optical means of detecting radio-frequency re- 
sonance among the Zeeman levels of an atom 
in a magnetic field have been sought for and 
discussed by many workers.i'->^^«^ Bitter^ was 
the first to suggest that the intensity, polarisa- 
tion and frequency of the optical radiation 
emitted, corresponding to transitions between 
two levels, are altered when one of the levels 
is u.'-der radio-frequency resonance. Pryce- 
showed that the magnitude of the effect was 
proportional to the r.f. magnetic field and that 
it would be rather difficult to observe the opti- 
cal changes unless the Zeeman components are 
almost completely resolved. Although the direct 
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observation of the changes in the optical 
radiation is difficult, it occurred to the authors 
that the magneto-optic rotation, which is very 
sensitive, particularly near the absorption line, 
to the magnitude of the Zeeman splitting, would 
be an excellent means for detecting :he radio- 
frequency resonance. The order of magnitude 
of the effect to be expected is discussed below. 

The energy levels of an atom in the 
state placed in an r.f. field has been calculated 
by Pryce- to be 

E = ± i >2 (wo-w )“ r (g 

where w, wq and H,-./. are respectively the 
applied frequency, the resonant frequency and 
the r.f. magnetic field. Fig. 1 shows how the 



Fig. 1 

energy levels vary with the magnetic field 
On approaching resonance the energy differ- 
ence between mg = + V 2 and = — 1/2 in- 
creases with .at a rate slower than it would 
• in the absence of the r.f. field. At resonance 
the levels are interchanged on account of the ab- 
sorption and emission of r.f. quanta. Thus, the 
energy of an atom originally in the state 
rris = -I-V 2 increases with the magnetic field 
and follows the curve A in Fig. 1. At resonance 
th^ atom emits an r.f. quanturn of energy^wQ 


and goes over to state V 2 and follows 

the curve D. Similarly the energy of an atom in 
the state = — V 2 goes from curve B to C 
by the absorption of a quantum at resonance. 
The four effective levels given by the curve exist 
only at resonance and not over a range about 
resonance as a cursory examination of the 
curve appearing in Pryce’s paper might indi- 
cate. It is to be noted that the energy levels 
are different on either side of resonance. Con- 
sequently the Zeeman splitting of the spectral 
lines arising from transitions from a higher level 
to a level under the action of an r.f. field will 
be slighUy different before and after resonance. 
The magnitude of the difference would be ap- 
proximately 2gju H,./. 

Now the magneto-optic rotation is depend- 
ent on the magnitude of the Zeeman splitting 
of the states of an atom. Prom the classical 
experiments of Wood*^ on the magneto-optic 
rotation in sodium vapour we know that even at 
2 A away from the absorption frequency the 
magnetic rotation is of the order of 0-2° per ■ 
Oerstead. At moderate radio-frequencies 
100 m.c.) it is possible to attain r.f. fields 
of the order of 1 to 10 Oersteads. The constant 
magnetic field required to produce resonance 
at this frequency is about 35 Oersteds. Thus, 
if the reasoning given above is correct, we 
should expect to find a sudden change in the 
magnetic-optic rotation of the order of 0'1° to 
2° on crossing the resonance value. 

The magnitude of the magneto-optic rotation 
is also dependent on the transition probabili- 
ties associated with the lines whose frequencies 
are shifted by g/io Nr.f.lU, That these transition 
probabilities are not very different from the 
values when the r.f. field is absent is evident 
from Pryce’s calculations. Even if the transition 
probabilities are much smaller in the r.f. field, 
it should be possible to detect by electronic 
methods the variations in the magneto-optic 
rotation near resonance. 

Periodic fractional changes in light intensity 
of the order of 10“ ' can be detected by the 
use of a photomultiplier tube with a tuned 
amplifier having a narrow band-width. So by 
amplitude or frequency modulating the r.f. it 
should be possible to detect changes in rotation 
of the order of 0*1" of arc. Experiments have 
been undertaken to verify the above ideas. 

It may be mentioned that the effects discus- 
sed above are quite different from the changes 
in magneto-optic rotation that may occur due 
to equalisation of population in paramagnetic 
resonance which however will be prominent 
only at low temperatures. 
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The authors thank Prof. R. S. Krishiian for 
his keen interest in this investigation. 
Department of Physics, S. Ramaseshan. 

Ind. Institute of Science, G. Suryan. 

Bangalore 3, 

Sep. ember 1, 1951, 
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ON THE OCCURRENCE OF TWO- 
WINGED POLLEN IN THE TRIASSIC 
rocks of the salt range, PUNJAB 

Some years ago, the author^ described a num- 
ber of siliceous casts of micro-organisms from 
the Triassic rocks of the Salt Range, Punjab. 
About an year -after the publication of the 
paper describing these micro-fossils, Dr. D. ^ D. 
Pant of Allahabad was good enough to examine 
the original specimens. He suggested that they 
were most probably casts of two-winged spores. 
He has since then published a note in Nature- 
in which he says that they should be referred 
to Pityosporites Seward. In view of Pants 
observations, it seems useful to give the ^r- 
rect botanical description of the fossils. The 
author believes that Dr. Pant is right in inter- 
preting them as casts of two- winged spores. ^ 
Description.— -The specimens are preserved m 
the form of siliceous casts of a red-brown 
colour which is due to the presence of iron 
oxide in the infilling material. The surface does 
not show any ornamentation and the specimens 
appear in some cases to have suffered distor- 
tion. Owing to the imperfect preservation the 
correct form and sculpturing of the spore body 
is not seen and it renders comparisons diffi- 
cult. If the specimens are internal casts like 
(he megaspores associated with them, on6 
should expect signs of a reticulum in the region 
of the bladders. The casts, however, show a 
uniform smooth texture. 

There are at least two spore types present. 
The first has swollen distally inclined bladders 
as in Pityosporites Seward. The specimens mea- 
sure about 145 from wing to wing. In the 
second type the bladders are not swollen and 
are placed symmetrically on either side of the 
central body. This type is more comnarable 
to Alisporites of Daugherty. The specimens in 
this case are slightly larger (148 

Both Pityosporites and Alisporites have been 
redefined by vScbopf, Wilson and Bentall.^ 
The more restricted use of the two generic 
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terms suggested by these authors calls for ac- 
curate comparisons v/hich are not possible with 
the present badly preserved specimens. The Salt 
Range fossils are therefore not being assigned 
to these genera, though resemblance with them 
is obvious. They are more conveniently describ- 
ed by Naumova’s more elastic terminology, Sac- 
cata with its further divisions Oedemosaccus 
(air sacs swollen) and Platysaccus (air sacs 
fiat). 4 

Two-winged spores of the Pitysporites and 
the Alisporites type have been previously re- 
corded in India both from the Lower and Upper 
Gondwana rocks. They occur in the Salt Range 
in the Permo-Carboniferous and the Permian 
beds'» and the Jurassic rocks of the Rajmahal 
Hills, Behar.6 We now know that these types 
ranged uninterrupted in the Gondwana flora 
of India from the Permo-Carboniferous through 
the Trias to the Jurassic period. The present 
spores are characterised by their rather larger 
size as compared to the Palaeozoic and the Juras- 
sic types from India. 

R. V. SiTHOLEY. 

Birbal Sahni Institute of 
Palaeobotany, 

Lucknow. 

August 9, 1951. 
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VITAMIN Bjo AND NITROGEN EXCRE- 
TION BY HUMAN ADULTS 
Patwardhan, et al.^ and Karambelkar, et al.- have 
reported that adult human subjects excreted 
more nitrogen through urine on animal protein 
rich diets than on diets containing the same 
quantity of total proteins, but where the pro- 
tein was chiefly of vegetable origin. No satis- 
facotry explanation for this observation has yet 
been found. Various workers have suggrstcd 
(see below) that vitamin B^.y influences favour- 
ably the utilisation of dietary protein. Further, 
a close relationship between “Animal Protein 
Factor” and vitamin has been reported by 
Ott, et al.^ In view of these facts, it was con- 
sidered worthwhile testing the effect of fhe 
former on the urinary nitrogen excretion in 
human subjects maintained on diets providing 
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protein mainly of vegetable origin. That vita- 
min promotes the utilisation of protein io 
rats and of amino acids in chicks has been ob- 
served by Hartman, Dryden and Cary^ and Char- 
key, et alS> respectively, AbbaU‘ observed that 
injection of vitamin resulted in marked 

nitrogen retention in rabbits on unrestricted 
diets. The positive nitrogen balance, however, 
was slight when the diet was restricted. Mar- 
fatia and Sreenivasan"^ have recently reported 
significant increases in the biological value and 
digestibility coefficient of low quality protein 
mixture on supplementation with vitamin 
The following experiment was undertaken to 
find out if vitamin B^o exerted any influence 
on protein metabolism in human adults. 

Two healthy male adults volunteered as the 
subjects for this experiment. They were fed on 
a controlled diet of the following composition 
Cereals 530 gm., Pulses 90 gm., Leafy veget- 
ables 100 gm., Non-leafy vegetables 150 gm., 
Whole milk powder 14 gm., Sugar 70 gm., 
Vegetable oil 50 gm., Condiments and spices 
30 gm., Tea leaves 15 gm. The diet had the 
total caloric value of 3,260 and provided 76*6 gm. 
protein (12-25 gm. N), of which only 3 gm. 
were animal protein, the rest being derived from 
cereals, pulses and vegetables. 

After two weeks on experimental diet for the 
attainment of steady state with respect to uri- 
nary nitrogen excretion, the collection of urine 
and faeces for nitrogen determinations was 
made continuously for eight days. Then 15 Mg 
of vitamin B;i ^.2 were administered intramuscu- 
larly. A second dose of 15 Mg was repeated on 
the fourth day following the first one. The 
urine and faeces were collected continuously for 
six days from the first administration of vita- 
min Bjn and nitrogen determined in the ex- 
creta. The average figures for daily N excre- 
tion in urine and faeces during the control and 
supplementation periods are given in the 
following table : 

Table I 


Control period?*, After'vitamin Bio 

. . . -=i7w»iar*:] 

Nitrogen e.xcre- Nitrogen excre- 
SjbjecL tion per day in tion per day in g. 


Urine Fjeces Urine Faeces 


C.S., 29 yeais. Body 5-46 1*64 o*53 1*45 

weight 1.38 lb. 

N.K., 30 year.c. Body 7-33 1-66 7*19 1-76 

weight 112 lb. 


It can be seen from the results that there 
has been no significant difference in the urinary 
and faecal nitrogen excretion on a daily intake 
of 12-25 gm. N, hence no appreciable change 
in nitrogen retention could be detected in both 
the subjects between the control and vitamin 
Bjo periods. The figures for fmcal N also indi- 
cate that there has been little change in the 
digestibility of protein subsequent to adminis- 
tration of vitamin B^^. 

Although there is considerable evidence to 
show that vitamin B^o has an important role to 
play in amino acid metabolism (Schaefer, Sal- 
mon and Strength, s Oginsky,^^ Jukes, Stockstacl 
and Broquist^f^) it has not always been possible 
to demonstrate its effect on the utilisation of 
dietary protein. Some of the evidence pub- 
lished on this aspect is more or less circum- 
stantial. Chow and Barrows^ ^ observed better 
growth in young rats on vitamin Bv;, supple- 
mentation to a soya bean proteki diet without 
any change in the biological value of the pro- 
tein. They attributed this to a possible role 
of the vitamin in carbohydrate or fat metabol- 
ism. Rupp, et aZ.2 have also reported that vita- 
min B |2 administered to rats receiving constant 
food intake exerted no influence on nitrogen 
retention. McCollum and Chow^s found greater 
growth in female rats after injection of vita- 
min Bjo with high carbohydrate diets which 
suggested that vitamin B^o is possibly involved 
in the conversion of carbohydrate to fat. Chow^-^ 
did not notice any increase in nitrogen reten- 
tion when vitamin B^o was given parenterally 
to infants fed on soyabean protein diets. 

Tlie conclusions regarding the influence of 
vitamin B^o on protein utilisation to which a 
reference has been made above were based 
mainly on the increased rate of growth observ- 
ed in the animals. The increase in growth rates 
on vitamin B^o supplemented rations was prob- 
ably the result of increase in food consumption 
to which attention has been drawn by the work- 
ers concerned. So far as the published evidence 
goes, it mi«^st be admitted (that uneauivocal 
proof of the existence of a specific effect of 
vitamin on the utilisation of dietary pro- 
tein is still lacking. Our own observations re- 
ported above, limited as they are, lend no sup- 
port to this view- 

Further work on adults and children is in 
progress and will form the subject of a fuller 
communication to be published elsewhere. 
Nutrition Res. Labs., P. G. Tulpule. 

Ind. Council of Med, Res., B. V. Rama Sastrt. 
Coonoor, South India, Y. N. Patwardhan, 
June 8, 1951, 
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AMINO ACIDS IN FINGER SEED 
(RAGI KURAKKANj ELEUSINE 
CO RAC AN A 

My attention has been drawn to a paper by 
LaH in which he concludes that Eagi (Eleusme 
coracana) and Bengal Gram (Cicer arietinum) 
are totally deficient in the essential amino acid 
threonine. A paper published by me- a little 
earlier gives the threonine nitrogen content of 
Kurakkan (as this cereal is called in Ceylon) 
as 3*2% of the total nitrogen prssent, the deter- 
mination being carried out on the fat extracted 
material by the periodate oxidation method.-^ 
Numerous threonine estimations by this msthod 
have been made during the last three years on 
a variety of foodstuffs in this laboratory; close 
agreement has been observed with the valuers 
obtained by the method of microbiological assay. 

A total deficiency of threonine in Ragi would 
militate against the use of this valuable millet in 
tropical dietaries. It was considered desirable 
therefore to confirm by microbiological assay the 
threonine value obtained by the oxidation pro- 
cedure. For this purpose, two hydrolysates of 
the fat extracted cereal were prepared, ont by 
hydrolysis essentially according to Lai’s proce- 
dure and the other by boiling for 24 hours with 
excess of 20% hydrochloric acid. Each hydroly- 
sate was assayed with each of two different 
media, the organism used being Streptococcus 
fcecalis. The results for each hydrolysate with 
the different media were in close agreement 
and averaged as follows ^ 


Threonine N (in pressure 
hydrolysate) 

Threonine N (20% HCl 
hydrolysate) 

Mean 


3-04% .of total N. 

2*95% of total 
3*00% of total 


vctiuc IS in 


WJ.U1 Llie 

value 3-2% obtained by the periodate oxida- 
Jon pioccdure. If the threonine nitrogen is 
taken as the mean of these two figures, the per- 
centage of threonine in Ragi (anhydrous, lipid 
lies, N _ 1-26%) works out as 0-332%. 

As the lipid conient of th.e whole millet is 
small (of the order of 1-2%), it is seen that a 
va ue of 0-32-0-33% would be representative 
of Its threonine content on an anhydrous basis. 
It would appear unlikely also that Bengal Gram 
IS lacking in threonine as this essential amino 
acid appears to be fairly uniformly distributed 
m other legumes. 

Biochemical Laboratory, N. g. Baptist 

University of Ceylon, 

Colombo, Ceylon, 

19, 1951. 
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THE “PHENOLASE” PROM BRINJAL 
(SOLANUM MELONGENA) 

Highly purified phenolase preparations have 
been prepared from potato,' common mush- 
room,- wild mL?shroom,-' sweet potato* and the 
field bean (Dolichos lahlab).-> All these pbeno- 
lases excepting that from wild mushroom have 
been shown to oxidise polyphenols, viz., catechol, 
very rapidly. The phenolase from wild mush- 
room however was shown to be 10 times 
more active towards monophenol-23-cresol than 
towards polyphenol-catechol. The pressed juice 
of the brinjal (Sclanuin mclongena) rapidly 
darkens in air, indicatnig the presence of a 
phenolase, which has now been elucidated. 

Th.e dark juice obtained from brinjats by 
mincing and pressing v^as Heated v/ith an equal 
volume of anhydrous acetone. The resuiUng 
precipitate which practically contained the 
whole of the enzyme, was redissolved in the 
minimum amount of water. The dark 
solution on saturation wuth ammonium sulphate, 
precipitated the enzyme. The precipitate was 
taken up in water and dialysed against run- 
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ning water. To the dark red solution thus ob- 
tained, the required quantity of 0*1 saturated 
basic lead acetate was added so that a brown 
turbid solution containing about 70 per cent, of 
the original enzymic activity was obtained. To 
this solution a small quantity of calcium phos- 
phate gel was added to remove the turbidity. 
The colour of the enzymic solution thus obtain- 
ed was light brown. The enzyme in the solution 
was further purified by two successive adsorp- 
tions on Ca.j(PO^)o gel and two successive 
elutions with K^HPOj .solutions. This brov/n 
coloured soludon was used for a study of pro- 
perties of the enzyme. It could be further puri- 
fied by treatment with basic lead acetate solu- 
tion at pH 7*5. 

The following table indicates the effect of puri- 
fication on the activity of the enzyme as deter- 
mined manometrically towards a representative 
polyphenol (catechol) and monophenol (p-cre- 
sol). 

The results are expressed in terms of QO^, 
i.e., uptake of oxygen in c.mm. as measured in 
a warburg manometer per mg. enzyme per hour. 
The uptake per hour was determined on the 
basis of uptake in the first two minutes of 
the reaction. 

The optimum pH with catechol was found to 
be 6 and optimum concentration of catechol as 
the substrate to be 2 mg. in the final volume 
of 2*5 c.c. The corresponding values for p-cre- 
sol were pH 7 and 10 mgms. respectively. 


Activity of the enzyme during different stages 
of purification 


No. 


Purification Stages 


^ 2 
o' o 

0 ‘S 

U 

o 

tfi 

(U 

U 

o 

o *0 S 

O-C 2 
Q) U 

12 

8 

1-66 

86 

41 

2 

596 

208 

3 

910 

170 

5-3 

1123 

180 

6-1 

1770 

209 

8-9 

3725 

195 

19 

4529 

160 

28 


1 Crude juice 

2 Precipitate with acetone in water 

3 Precipitate with anmoniuin sul- 

phate in water 

4 Filtrate after lead acetate preci- 

pitation 

5 Filtrate after 1st adsorption on 

Ca,(PO,)2gel 

Cc? Enzyme absorbed on Ca 3 (POi)o 
girl eluted 

b/} Enzyme (G^) absorbed on 

Ca;;(PO.i }2 gel. and eluted 
7 Enzyme sokuion after lead 
acetate precipitation 


From the above table it is clear that there is 
a progressive increase in the activity ratio 
catechol: p-cresol. Further, the oxidation of p- 
cresol was found to commence after a lag period. 


which also increased with progressive purifica- 
tion. This lag period can be reduced by adding 
a trace of catechol to the system. 

The brinjal phenolase, like the phenolases 
from mushrooms, potato and sweet potato was 
found to be a copper protein containing 0-2% 
copper, and w^as inhibited by NaCN, H.,S and 
sodium diethyl dithio carbamate. Of the mono- 
phenols and polyphenols tested such as phenol, 
p-cresol, tyrosine, catechol, hydroquinone, p- 
phenylenediamine, pyrogallol, phloroglucinol, 
catechol was found to be the most reactive to- 
wards the enzyme. 

Dept, of Biochemistry, U. W. Kenkare. 

Institute of Science, Kamala Sohonie. 

Bombay, 

September 1, 1951. 
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INFLUENCE OF ANTIBIOTICS ON 
THE GRO.WTH OF THE SILKWORM 
BOMBYX MORI 

Intestinal flora of animals are known to exert 
a beneficial effect on their hosts by synthesis- 
ing vitamins and growth factors. This was first 
demonstrated in the case of rats in 1927.'^ 
Black, et alA reported a retardation in the 
growth of rats by feeding them with sulpha- 
guanidine at a level of *5 per cent. This finding 
was extended by others who used other 
sulpha drugs as bacteriostatic agents. Daft and 
SebrelF'^ and Elvehjem^ have reviewed much of 
thiis work. 

More recently, however, certain chemothera- 
peutic agents, when orally administered, have 
been shown to promote an increased response 
of growth in various species of animals. Succi- 
nyl sulphathiozole, arsonic acid derivatives,'’<b^^ 
crystalline antibiotics and crude fermen- 

tation products prepared from antibiotic fer- 
mentationSj^ br-' have, for example, been found 
to exert pronounced growth-promoting activity 
in chicks, rats and pigs. 

In the course of our studies on the nutrition 
of the silkworm, we were confronted with the 
problem of avoiding heavy intestinal infections 
among silkworms, particularly when they were 
fed with mulberry leaves supplemented witk 
protein hydrolysates. The use of antibiotics in 
controlling diseases, viz., diarrhea has been re- 
ported by Carpenter^ in his recent studies of the 
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effect of antibiotics on the growth of swine 
Our object in using the antibiotics, penicillin 
and streptomycin, along with the protein hydro- 
lysates, was to determine if the micro-organisms 
responsible for the intestinal diseases of the silk- 
worm could be controlled. 

Two batches of each of 10 silkworm larvce 
of the Mysore- Japanese cross-breed (Mysore x 
C. Nichii), immediately after the III moult, 
were employed to determine the effect of each 
of the supplements. The average initial weight 
of the larv^ was near about 800 mg. and the 
weights of the batches did not differ from the 
average by more than 0-65 per cent For each 
group of 20 larvae under a given treatment 
200 mg. portions of acid hydrolysates of casein, 
gelatin, and silk were fed twice a day during 
the IV instar and four times a day during the 

V instar. The larvae were observed to consume 
about 50 per cent, of the supplement during the 
IV instar and about 25 per cent, during th- 

V instar. 

In the case of larvae which received an anti- 
biotic 1,000 units of penicillin or 20 A^g. of strep- 
tomycin were given on alternate days along 
with the feed for each group. The average in- 
crease of weights of 10 larv^ commencing from 
the start of the experiment to the time of mount- 
ing are given in the following table. 

The data given in the table show that penicil- 
lin and steptomycin when administered' to the 


to elucidat 3 the mechanism of the beneficial 
action of antibiotics on the growth of the worm 
and the yield of silk. 

Our grateful thanks are due to the Govern- 
ments of India and Mysore for their financial 
assistance and to Ihe Director, 1. 1. S., for his 
kind interest. 

M. R. Venkatachala Murthy. 

B. S. Shankarappa. 

M. Sreenivasaya. 

Sec. of Ferm. Technology, 

Ind. Inst, of Science. 

Bangalore, 

October 6 , 1951. 
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15 -643+ 
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16*8747 

10*7213 

lr>-7)77 

16 *3067 

of lO larva during experi- 








mental period (in g.) 









larvae along with protein hydrolysates help to 
bring about a definite and significant increase in 
the body weight of the larvae, varying between 
2*5 to 6*8 per cent. It is suggested that these anti- 
biotics, as in the case of similar studies, exert 
a beneficial influence in controlling the intesti- 
nal flora of the larvae. It has also been found 
that higher meterages of reelable silk are ob- 
tained with cocoons spun by worms fed on diets 
fortified with antibiotics. These studies are be- 


TREATMENT OF RICE SEED IN 
NUTRIENT SOLUTIONS A3 A MEANS 
OF INCREASING YIELD 
Studies on the effect of soakL:g the seed prior 
to sowing in nutrient solutions have been made 
by Gusev,i Roberts , 2 Narayanan and Gopala- 
krishnan-^ and' Chandraratna and Abeyratna.‘i 
In view of earlier success recorded by Roberts- 
with cereals in Great Britain and considerable 


ing extended to other antibiotics, viz., chloro- economy in fertilizer use effected by this 
m 7 cetin, aureomycin, terramycin, with a view method, work on soaking of rice seed in nutrient 
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solutions was started in 1948, at the Central Rice 
Research Institute, Cuttack, to see how far this 
method could he utilised to correct mineral 
deficiencies in soil, to obtain higher yields of 
grain. A number of chemicals each at three 
concentrations 2M, M and M/2 and treatment 
with cow dung paste and water soaking were 
tried. Soaking of seed was done in 1/3 its 
weight of nutrient solution for 24 hours in an 
end-on shaking apparatus to effect uniform 
mixing. The treated seeds were then sun-dried 
and stored in closed containers for nearly 30- 
40 days before sowing. No adverse effect on 
germination was observed due to storage. The 
treated seeds were the’n sown in phosphate 
deficient soil, in lines, in small plots with a 
split block design. All treatments were tried 
with and without a basal dressing of sulphate 
of ammonia to supply 20 lb. nitrogen per acre. 
Early variety of paddy T. 608 of 120 days* 
duration was used for the experiment. 
The experiment has been conducted for 
two cropping seasons at the farm area 
and the yield data obtained during the 
two seasons reveals that treatment with solu- 
tions of chemicals K.,HPO, and K.^P 04 gives 
yields significantly higher than that of control. 
There was, however, no significant difference 
between concentrations of chemicals, except 
with (NH.i) 2 HP 04 , which at higher concen- 
trations 2M and M depressed the germination 
considerably and pulled down the yield. All 
the chemical treatments affected the germina- 
tion of seed and stand in the treated plots was 
about 10-15% lower than that in the control 
plots. The effect on germination was, how- 
ever, less at concentration M/2 than at higher 
concentrations. Mean yields in lbs. per acre 
for chemical treatments at concentration M/2 
are given in the following table : 


No. 

Chemical 

Stand at 
harvest 

Yield in 
Ib./acre 

% over 
control 

1 

KHo?0.i 

87 

835 

101-3 

2 

KoH PO.i 

92 

1003* 

121-7* 

3 

K., 80.1. 

94 

9.51* 

115-4* 

4 


92 

mo 

112-9 

5 


89 

839 

101-8 

6 

NaltoPCj 

98 

912 

110-7 

7 

Na.,H?0^. 

92 

924 

112-1 

8 


94 

783 

95-0 

9 

ISn^NOa 

89 

920 

111-6 

10 

Cov\-rlung paste 

76 

901 

109-3 

11 

Water ‘^onked 

9.3 

877 

100-4 

12 

Untreated control 

100 

824 

100-0 


Significant at 5% level, 





It is seen that chemicals 
at concentration M/2- give yield increases of 
21-7% and 15-4% respectively, over a control 
yield of 824 lb. per acre. At higher concentra- 
tions, the yields obtained were lower than that 
at concentration M/2. 

Further experiments to study the efficacy 
of this mode of seed placement of fertilizer at 
different locations, levels of soil fertility and for 
different durations of rice varieties are being- 
tried. The method is also being field tested 
on a large scale on cultivators fields and fuller 
details of these trials will be published in a 
separate communication. 

Central Rice Res. Inst.. C. T. Abichandani. 
Cuttack 4, Orissa, K. Ramiah. 

September 1, 1951. 
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EFFECT OF PRE-SOWING LOW 

TEMPERATURE TREATiVEENT AND 
POST-SOWING LONG DURATION OF 
LIGHT ON THE FLOWERING 
IN WHEAT 

The note gives a preliminary report of the in- 
vestigation by the author on the developmen- 
tal physiology of wheat since 1947. Experiments 
in 1947-48 indicated that Pb591 (a late variety 
of wheat) showed significant earliness in ear- 
ing (7*2 days) due to low temperature treat- 
ment of seed; exposures to long duration of 
light resulted in an eaiTiness by 22*25 days. 
Since 1949 the growth, development and yield 
of two varieties of wheat, viz., Pb591 (late) 
and C13 (early variety), as influenced by pre- 
sowing low temperature treatment of seeds and 
post-sowing long duration of light, are under 
study. Pedigree seeds of two varieties were 
used and the plants were cultured in earthen 
pots of 10'" diameter filled with a mixture of 
field soil and compost in the proportion of 
2:1 

The pre- sowing low temperature treatment 
of seeds consisted of soaking the seeds for 7 
hours in water and subjecting them to low tem- 
perature (34-37° F.) in a refrigerator for 5 
weeks (11 Oct. to 15 Nov.). 

Five plants were maintained for the final ob- 
servations. The light treatments were given for 
the entire life-cycle; the long durations of light 
consisted each of exposures to 18 hrs. and 24 hrs. 
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by supplementing the natural day light by 
a 500 watt electric bulb kept at a distance of 
6' from the ground. There were in all twelve 
treatments, viz,, varieties 2, seed treatments 2 
(vern. & cont.), and light treatments 3 (Nor- 
mal day light, 18 hrs. and 24 hrs. day light). 
Sowing was also done on 16th Nov. The maxi- 
mum temperature ranged from 86-102° F. in 
light and 81-99° F. in normal day and mini- 
mum temperatures from 35-57° F. in normal 
day and 38-59° F. in light. 

Table I (a) and (b) 

Effect of low temperature seed treatment on 
flowering 

(a) (b) 


rp ^ No. of 

Treat- , 

Critical 

No. of days taken 

Critical 

difference 

taken 

difference 

C13 

P1'-591 

V 49*5 

C 55*3 

• 86 5°4 

1-16 1 % 

44-0 

47*7 

52*4 

61*5 

1-47 @5% 
l-98@ 1% 


Flowering was significantly (1%) hastened 
as a result of vernalisation, the earliness being 
5‘8 days Table I (a). From Table I (b) it 
is seen that thie response of the early variet 3 ^ 
C13 was significantly less (3*7 days) as com- 
pared to the late variety Pb591 (9-1 days). 

The control seeds were sown as dry seeds. 
A separate control set was also taken in the 
normal day lig'h't, with seeds germinated to 
reach the stage of vernalized seeds. These 
second • control seeds took 60 to 64 hrs. to show 
the stage of germination of vernalized seeds. 
The results of this trial showed that with the 
same stage of germination, vernalization induc- 
ed an earliness of 3 days in C13 and of 7 days 
in Pb591. The effect of light treatments on the 
difference in the time taken for flowering bet- 
ween this second control and vernalized seeds 
will be investigated in the coming season. 

Talle it (e) and (b) 

Effect of long duration of light on flowering 
(a) (h) 


i.Vc Critical taken ' 

treatment diff. 

taken 

C13 FboOl 


Critical 

diff. 


Normalday 72* 2 1 • 01 5% 64- 8 74-4 l.82@5% 

IS hrs. ,, 40.0 1-40 (77. 1% 40-1 52-3 2*42 (gl% 

24 hrs. , 39-2 .. 32*5 44*3 


* The normal day in the season ranged from 10 hrs. 
to 1 hrs. from sotving to flowering time, 


Exposure to long duration of light hastened 
significantly (1% ) the ear emergence; the change 
from normal day to 18 hrs. day showed an earli- 
ness of 26-2 days and that from normal to con- 
tinuous illumination an earliness of 33 days; 
the difference from 18 hrs. to 24 hrs. was also 
significant, viz., 6*8 days Table 11 (a). The 
early variety C13 showed significantly greater 
response than the late variety Pb591 under 
both the durations of light, i.e., 18 hrs. (1%) 
and 24 hrs. (5%). There was, however, no 
significant difference in the responses of the 
two varieties between 18 hrs. day and conti- 
nuous illumination Table II (b). 

Table III 

Interaction between varieties, long durations of 
light a'li'd loio temperature treatment on car 
emergence 


Light duration 


Normal day 
18 hrs. day 
24 hrs. clay 


V ernaliza- 
tion 

CIS 

Pb591 

Critical cliff. 

V 

62-8 

69-0 


c 

67-0 

79*8 


V 

37-8 

47-8 

2-55@ 5% 

c 

42*5 

56*8 

3-44 @ 1% 

\’ 

31-0 

40*5 


c 

33*5 

48*5 



Ear emergence represents the rupture of 
sheath of the terminal leaf by the growing ear. 
Under normal duration and 18 hrs. day light 
both the early variety C13 and late variety 
Pb591 responded significantly to vernalization, 
and earliness was much greater in late variety 
(10*8 days and 9*0 days) than that in the early 
variety (4-2 days and 4*7 days). 

Under continuous light the early variety C13 
did not show any effect of vernalization, while 
Pb591 showed significant earliness by 8 days. 

The significant effect of long durations of 
light in inducing earliness in Indian wheats 
noted here is in agreement with the results of 
previous workers.T2,3,4 the effect of ver- 

nalization in inducing earliness in Indian 
wheats has not been reported by previous 
W’orkers except Sen^ who reported it in late 
varieties. The present work indicates that both 
the vernalized wheats C13 and Pb591 flower 
significantly earlier as compared with the plants 
from untreated seeds of the type sown by the 
cultivators, but the response of the late variety 
Pb591 is greater. From the response of the two 
varieties to the low temperature seed treatment 
under different light durations (Table III) it is 
indicated that the effect of the low tempera- 
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ture seed treatment is significantly reduced with 
the increasing ph.otoperiods, and in the case of 
the early variety Cl 3 the effect is completely 
masked under continuous illumination. 

My grateful thanks are due to Dr. N. K. Anant 
Rao for helpful guidance and to Shri Boshi Sen 
and Dr. S. M. Sircar for many useful sugges- 
tions. 

Dept, of Agronomy, Indra Sen Singh. 

Ealwant Rajput College, 

Agra, 

August 2, 1951. 
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OIL OF CXPERIOL {CYPRUS 
SCARIOSUS) 

The tree belongs to N. O. Cyperacea, and it is 
known in Sanskrit as Nagar Mustaka and in 
Hindi as Nagar Motha. It occurs in damp 
places of Bengal, Pegu, U.P., and southern parts 
of India, common in Sunderban. The descrip- 
tion of plant is given by Kirtikari and also in 
Wealth of India.- The plant produces deep 
brown tubers with aromatic odour, which arc 
used for medicinal purposes and the oil extract- 
ed from it as a hair tonic. Basu^- mentions that 
steam distillation of tubers yield 0-075% to 
0*080% of an essential oil with a pleasant odour. 

The authors have found that the constants 
given by Basu do not tally with the constants 
recently determined by them. The oil was sup- 
plied by Messrs. Manaunlal Ramnarain, Per- 
fumers, Kannauj. The yield of oil reported by 
them is 0-31% on the weight of tubers. The 
constants are: 

Specific gravity at 20° C. .. 0-9898 

Ref. Index at 20° C. .. 1-5130 

Optical rotation .. —9*14 

Acid value .. 5-36 

Saponification value .. 14-87 

Aldehyde content . . 2 • 5 % 

Acetyl value .. 108-0 

The oil has good fixative properties and has 
been found to replace patchouli oil partially. 

H. B. Technological G. N, Gupta. 

Institute, - Ganesh Chandra. 

Kanpur, U.P., 

July 30, 1951. 

1. Kirtikar and Basu, In.iian Medicinal Plants, Part IJ, 
1385. 2, Wealth of India, 2, i26 
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CORRECTION TO PREVIOUS NOTE 

In the note,’ "Aegerita webberi on scale in- 
sects’ should be corrected as 'Aegerita webberi 
on white flies’. The correction applies to the 
text throughout. 

I am grateful to Dr. B. B. Mundkur for 
pointing out the error. 

College of Agriculture, M. S. Pavgi. 

Benares Hindu University, 

August 20, 1951. 

1. Pavgi, M. S., Cnrr. .9.v„ 1951, 20, 189. 


LIFE-HISTORY OF SCHISTOSOMA 
INDICUM MONTGOMERY, .1906,— A 
COMMON BLOOD-FLUKE OF INDIAN 
UNGULATES 

Schistosoma mdicum is the commonest blood- 
duke of domestic animals in India. It is asso- 
ciated with the nodulated hepatic cirrhosis in 
horses (Datta, 1933) and in sheep and goats 
(Rao, 1947), and possibly with ‘Kumri’ (Mal- 
kani, 1933), a disease of yet unknown etiology. 
The only report on the life-history of this 
blood-fluke is by Oo-Keh-Khaw, 1947, who 
found that a furcocercous cercaria obtained 
from Indoplanorhis exustus in Bihar proved 
on. infection to a rabbit to be of S. indicum, 
but neither the description of the cercaria nor 
any detail of the experimental infection has 
been given. A systematic survey of the furco- 
cercous cercarise infecting the common species 
of aquatic snails in Bareilly -has been under- 
taken sinc.e July, 1949. During September, 1949, 
a type of apharyngeal, brevifurcohus, non-ocel- 
late, distome cercaria obtained from 1. exustus 
on being administered to a clean kid proved to 
be that of S. indicum. Subsequently, another 
kid, a lamb and a guinea-pig were success- 
fully infected with the same cercaria obtained 
from two more specimens of the snail. The kid, 
lamb and guinea-pig, all clean and two weeks 
old, were infected, the first two by the oral 
and the third by the cutaneous routes, with a 
large number of the cercaria from two speci- 
mens of I. exustus. The faeces of the lamb and 
the kid became positive for the eggs of the 
blood-fluke 52 and 62 days respectively after 
infection. The faeces of the guinea-pig remain- 
ed negative for the eggs upto eight weeks after 
infection when it was autopsied and 376 males, 
0 females and 91 pairs in copula were re- 
covered from the portal and mesenteric blood 
and two mature and 24 immature males from 
the lungs, . The female specimens from the 
guinea-pig wer»e all ill-developed with no eggs 
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in the uterus. The kid on autopsy, 63 days 
after iniectioa, yielded 536 males, 10 females 
and 17 pairs in copula from its mesenterxc and 
portal veins and 36 males from its lungs. The 
lamb died 157 days after infection and was 
found to harbour maxes and 35 females in 
its mesenteric and portal veins and 55 males 
in its lungs. 

Morphology oi- the Cercakia of S. mdicxim . 

It is an apharyngeal, brevifurcous, non-ocel- 
late, distome cercaria. The cercariae remain 
almost uniformly distributed in the water, 
their movements being in general similar to 
those of the cercaria of S. spindalis described 
by Soparkar (1921). They measure: body 
length MS-lVl maximum width 43-55 At; length 
of tail stem 177-239 /t width of tail stem 
23-32 /i; length of furcae 68-103 /t. The cercaria 
is fusiform, widest in front of the ventral suc- 
ker and tapering towards the ends, the ante- 
rior end being narrower. The anterior organ 
is highly developed and consists of anterior 
and posterior portions. Its length varies from 
29-35 At. The length of the conspicuous, dor- 
sally situated head gland is %ths of that of 
the anterior organ. The well-developed ven- 
tral sucker measures 16 At in diameter and is 
situated in the anterior portion of the last 
quarter of the body length. Its cavity is Y- 
shaped. The surface of the ventral sucker is 
covered with spines which appear smaller and 
denser when it is in a dorso-ventral position, 
but when the larva lies laterally, which it fre- 
quently does under a coverglass, the sucker 
is projected and the spines appear larger and 
more prominent. The mouth is ventral and sub- 
terminal, situated at about Vsth of the body 
length from the anterior end. The oesophagus 
is a narrow tube which dilates distally into a 
rather prominent caecum at 4/7th of the body 
length from the anterior end. Its granular con- 
tents take up deep stain and show Brownian 
movements. There are five pairs of penetra- 
tion glands (Fig. 1), filling up most of the 
space between the caecum and the posterior end 
of the body. The contents of the anterior two 
pairs are coarsely granular and acidophilic and 
those of the three posterior pairs are finely 
granular and basophilic. However, in the cer- 
caria from a snail which was kept in the labo- 
ratory for about two months the glands show- 
ed very little difference in granulation and 
staining reaction. The ducts are moderately 
thick, the width of the bimdla of ducts of each 
side at the level of the middle region of the 
nerve mass being a little less than a third of the 
w’-idth of the nerve mass. The tip of each duct is 
swollen and capped by a hollow* spine. There 


are four pairs of flame cells in the body and 
one pair in the tail stem. The gensral arrange- 
ment of the excretory system is shown in 
Figs. 1 and 2. The genital rudiments are re- 
presented by a ball of cells situated ventrally 
behind the acetabulum. It has almost the same 
diameter as the acetabulum. The cells stain 



Fig. 1. Cercaria of .s'. ventral view showing 

along with other structures, penetration glands on one 
.side and excretory system on the other. 

Fig. 2. Cercaria of b"*. indicum^ lateral view. 

Fig. 3. Secondary sporocyst of S. indicum. 

AO. Anterior organ ; AT. Anterior collecting tubule ; 
C — Caecum ; CA — Ciliated area ; CT — Caudal excretory 
tube ; D — ^Ducts of penetration glands ; DS. Duct spines ; 
KV— Excretory vesicle; FC — Flame cell; GC — Germ 
cells; HG— Head gland; I — Island of Cort ; M — 
Mouth; MT — Main lateral collecting tube; MS — 
Nervous sj’stsm ; OE — Oesophagus ; PA — Anterior 
penetration glands; PP. Posterior penetration glands ; 
V — Ventral sucker; PT — Posted or collecting lube, 
deeply in vital stains. In specimens fixed in 
hot Bouin’s fluid the genital rudiments become 
beautifully preserved and can be made out even 
vdthout staining. The number of cells appears to 
be large and in one focus about forty or more 
could be counted. The nervous system i? 
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represented by two prominent h.emisph.erical 
masses situated in tne miadie third or tno 
body. The length of each mass is slightly less 
than one- third of that of the body, and the 
maximum width is abouth %ths of the width 
of that portion of the body. The two masses 
are joined in the middle by a narrow strand 
of tissue. The body, tail stem and furcae are 
provided with rather prominent posteriorly 
directed spines. 

The infected livers of snails are light yellow 
in colour and the lymph spaces are found 
packed with sporocysts and free cercarise. The 
sporocysts (Fig. 3) are very thin walled and 
measure 300 to 714 m in length and 29 to 70 m 
in width. Generally, a sporocyst contains one 
mature cercaria at a time and numerous germ 
balls of various sizes. The maximum number 
of maturing cercariae observed within a sporo- 
cyst was three. 

The investigations are being carried out under 
a scheme financed by the Indian Council of Ag- 
ricultural Research. The authors are grateful 
to Dr. S. Datta, Director, Indian Veterinary 
Research Institute, for his keen interest and 
guidance in this work and to Dr. H. N. Ray, 
Officer-in-charge, Section of Parasitology, for 
providing facilities. 

Indian Veterinary H. D. Srivastava. 

Research Institute, S. C. Dutt. 

Izatnagar, U.P., 

August 25, 1950. 


1. Dattii, S, C. A., luif. J. Vci. Sci. and Ani. Ilush.^ 
1933, 3 , 1-23. 2. Khaw, Oc-Keh, Chin. AUd. 7., 1947, 65 
(5/6), 129. 3. Malkani, P. G., hid. Vet. 1933,9, 184-92. 

4. Montgomery, R. K., J, Trap. Vet. Sci.^ 1906, 1, 15-47. 

5. Rao, M. V. G., Ind. Vet. J., 1947, 24 (1), 1M3. 

6. Soperkar, M. 15., hid. J. Med. Ves., 1921, 9, T22. 


TURPENTINE OIL AND ROSIN FROM 
PINUS KHASYA (KHASI PINE, 
DIENGKSEH OR SARAL) 

Pinus khasya occurs not only in the Khasi 
Hills from where the name is derived, but also 
in other hills in the State of Assam. Hitherto 
this tree, which is a potential source of resin, 
has been exploited in the State of Assam to a 
limited extent, only for raising timber and fuel. 
The pine tree forms more or less pure forests. 

Recently the Government of Assam appointed 
one of us (B. Saikia) for the development of 
Forest Industries in Assam and in this connec- 
tion a study was undertaken to explore the in- 
dustrial possibilities of oleo-resin from Pinus 
khasya. The oleo-resin was obtained from the 


275 

trees by making incisions in the wood and col- 
lecting the exuaed reshi flowing down the blaze 
over a metal lip and collecting m a conical 
earthen vessel or cup. The quantity of resin 
collected from individual tree varies according 
to the period of freshening of the cut, the wea- 
ther and the size of the tree, being a maxinnum 
in the warm season. From experiments made 
so far, the yield per tree in the Khasi and 
Jaintia Hills (diameter 12 to 18 in.) had been 
estimated to be between 5 to 6 lb. per tapping 
season. The feasibility of utilising the Khasi 
pine trees for resin-tapping and subsequent pro- 
cessing, was never investigated in the past. 

The oleo-resin from the Khasi Pine is gene- 
rally semi-solid or viscous with a light yellowish 
to white creamy colour and a fine smell. Six 
samples of resin 100 g. each^ from the Khasi 
Pine from different localities were examined. 
The samples contained some impurities in the 
form of dirt and wood-chips. The suspended 
water was drained out and the samples were 
individually subjected to steam distillation. The 
yield (average of six samples) of oil and rosin 
are given below: 

Table I 

Yield of turpentine and rosin from 100 gm. resin 


Samples (lOOg. eauh) Average value 


1 Yield of oil of turpentine g. .. 23*4 

2 Yield of rosin g. .. 67«6 

3 Suspended impurities g. .. 1*0 

4 Moisture g. (by difference j .. 8*7 


The oil and rosin obtained were further exa- 
mined. The oil was found to be a colourless 
mobile liquid, highly inflamable and with a 
characteristic odour and showing the follow- 
ing properties of turpentine: Specific gravity 
C.), 0-8640-0'870; refractive index. 
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1-4730-1*4760; optical rotation observed in 
95*04 mm. tube (20° C.), -6*7° to -7*0°. 

The rosin is a transparent golden yellow 
solid with the following properties: Specific 
Gravity (15*5° C.), 1*064 to 1*085; Saponifica- 
tion Value, 170*0 to 176*3; Acid Value, 166*6 
to 173*4; Melting Point, 70° to 72° C. 

The oil on further fractionation showed the 
characteristics given in Table II. 

Our thanks are due to Mr. P. D, Stracey, 
Senior Conservator of Forests, Assam, for his 
interest in the work and to Major S. C. Dutt, 
Director of Public Health, Assam, for his per- 
mission to carry out the work at the Provincial 
Public Health Laboratory, Shillong. 

B. Saikia. 

Prov. Pub. Health Lab., P. K. Das, 

Assam, Shillong, B. K. Datta Roy. 

February 1, 1951. 


A HYPERPARASITE ON TWO SPECIES 
OF KORDYANA RAC 
Kordyana is represented at Bapatla by two 
species, K. indica Gaum, and K. celehensis 
Gaum, occurring respectively on Commelina 
benghale 7 isis L. and C. attenuata Ko an. It was 
observed ih.at a number of bicellular, ciliate 
spores occurred in the hymenia of both the 
species. These were found to belong to a differ- 
ent fungus, apparently parasitic on Kordyana. 



Mmiotrkhiim commeliiiae one germinating: X 720. 


conidia are distributed irregularly among the 
basidia of Kordyana. They are two-celled, 
elliptical, sometimes with one side flattened, 
smooth, hyaline, each provided with a hyaline, 
curved cilium at the apex. They measure 
10-17*5x4*0-6/^. The cilium is upto 18/^ long 
and 1*5 /t wide. The conidia germinate in dis- 
tilled water in 6 to 8 hours by giving rise to 
one germ tube from one or both ends. Some- 
times the septum beneath the cilium appears 
to dissolve, the granular protoplasm of the 
upper cell collects at the base of the cilium 
and the latter elongates functioning as a ger*m 
tube (Fig. 1). Attempts to bring the fungus 
into culture by transferring germinating conidia 
to different media failed. 

Gaumann^ has described Monotrichum coni- 
melince on leaves of Commelina benghalensis 
associated with Kordyana celebensis Gaum., as 
the only representative of the genus. He has 
suggested that it is probably parasitic on the 
latter in a manner similar to species of Tuber- 
culina on rusts. The fungus described above 
appears to be the same species though the 
spores have a slightly wider range of length. 
Its association with the two species of Kordyana 
seems to lend strength to Gaumann’s suggestion 
regarding its parasitism. K. indica is a nev/ 
host for the fungus. 

Gaumann placed Monotrichum in the Mucedi- 
naceae. Clements and Shear- included it in the 
Melanconiales. Ainsworth and Bisby^^ regard it 
as a genus of doubtful taxonomic position be- 
longing to the Moniliales. 

I am grateful to Mr. T. S. Ramakrishnan, 
Government Mycologist, Coimbatore, for valu- 
able suggestions. 

Agricultural College, K. V. Srini\asan\ 

Bapatla, 

July 29, 1951. 


1. Gaumann, E., A/m. MycoL Bcrl., 1922, 20, 257*71. 
2. Clements, F, E., and Shear^ C. L., The Gcncm of 
1931, p.l9S. 3, Ainsworth, G. C., and Bisby G.R., 
.'/ Dictiona/y of 2nd. Ed., 1945, p. 39.3. 


STEMPHYLLIVM ILICIS ON LIVIS- 
TONA MAURITIANA WALL. 


The hyparparasite was first observed in Novem- 
ber, 1950, nearly a month after Kordyana had 
first been observed and conidia were more fre- 
quently encountered in December, 1950, and 
January and February, 1951. The conidiophores 
are hyaline, often curved and appear to arise in- 
dividually from the substomatal hyphal stroma 
of Kordyana. They emerge through the stoma 
and bear apically one conidium each. The 


A CHARACTERISTIC leaf-spot of the garden palm 
Livistona inauritian-a Wall was observed by the 
author in January this year. Subsequent sur- 
veys showed that the disease was prevalent in 
most of the nurseries and gardens at Lucknow 
and Allahabad. Out of a stock of 140 plants in 
th,8 University Gardens, Lucknow, 56 plants 
were affected by this disease. They were kept 
under observation and it was found that 
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within a month the affected leaves were des- 
troyed. 

The earliest visible symptoms of the disease 
are etiolation and appearance of certain yellow- 
ish brown patches in the affected regions. These 
patches in due course take a definite oval or 
spherical form and are about V 2 -I cm. They 
arise at regular intervals on the segments, 
mainly in the mid-portion and there may be 
5 or 6 rows of these on each leaf. After some 
time the spots increase in size mainly in the 
longitudinal direction and this process leads to 
coalescing of the spots. In the later stages 
greyish black specks appear on these patches 
due to preponderance of conidia; finally per- 
forations arise resulting in premature drying 
and withering of the leaves. 

Microscopic examination of these spots 
showed conidiophores coming out through per- 
forations in cuticle or through the stomata. In 
the sections hyphal ramifications could be seen 
all over but were mainly profuse below the 
epidermis. 

Isolations were made from the infected parts 
under sterile conditions. Invariably pure mono- 
hyphal cultures of the fungus were obtained 
and the fungus was identified as StemphylUum 
ilicis (Tengwall, 1924). 

The fungus grows well on synthetic agar 
medium. It forms a striated light grey colony 
which in due course becomes sooty black and 
is about 1 mm. in thickness. In later stages the 
colony sometimes gets covered by a frayed 
cob-web like mycelium. Hyphse are sub-hya- 
line, septate, branched and 2 /i-5 iu in width. 
Conidiophores arise as side branches from the 


hyphae. They are olivaceous brown, sep^tate, 
unbranched and 3*5 m-5 m width. Distance bet- 
ween septa in the conidiophores is less as com- 
pared with that of the hyphse- On the conidio- 
phores several conidia are borne in botryose 
arrangement which generally get detached but 
their position can be marked by the crooked 
scars at short intervals on the conidiophores, 
Conidia are always borne singly and are rather 
variable in shape, depending upon the age. 
They arise as unicellular spherical bodies but 
later develop septations and become obclavate 
in shape. Septa are always transverse and may 
be 1-6 depending upon the age of the conidia. 
In colour they are huffy brown at first but 
later on become dark brown. In size they are 
12ytt-43/^ X 

These chiaracters tally with the diagnostic 
characters of StemphylUum ilicis as enumerated 
by Neergard.i As far as known to the author 
this is the first record of this fungus on palms. 

It, however, remains to establish the actual 
relationship of the fungus with the host which 
will be possible after performing infection ex- 
periments in the coming rainy season. 

My sincere thanks are due to Prof. S. N. 
Gupta for his valuable guidance. 

Dept, of Botany, M. Kamal. 

University of Lucknow, 

Lucknow, 

July 10, 1951. 


1. Neergard, Danish spp. of and Stcmp- 

phylliiini^ p. 321. Dinar Munksgaard, Publisher, Oxfoid 
University Press, London, 1945. 


DR. PATRICK C. YOUNG 


D K. PATRICK C. YOUNG succeeds Dr. Alex- 
ander Wolsky in Delhi as Head of the 
UNESCO Science Co-operation Office for South 
Asia. 

From 1934-39 Dr. Young was with the Impe- 
rial Chemical Industries as Plant Manager and 
Technical Officer in the production of -"hermo- 
setting plastics, and in developing plastic appli- 
cations in a great number of British industries. 

During the War he held executive positions 
for three years as Chief Engineer and Techni- 
cal Manager in enterprises associated with air- 
craft production before returning to the field 
of plastics as Manager of the group of works 


of the then largest self-contained productive 
enterprise in Britain in the Plastic Moulding 
Trade. 

In January 1948, on the recommendation of 
the British Chancellor of the Exchequer he was 
invited to act as Consultant to the United Na- 
tions Economic Commission for Asia and the 
Far East, and participated in this capacity in 
the deliberations of the Working Party on the 
Industrial Development of Asia and the Far 
East which reported to the Ootacamund Con- 
ference of ECAFE in that year. 

We wish him a very happy and successful 
tenure of office. 
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Theory of Groups and Its Applications to Phy- 
sical Problems. By S. Bhagavantam and 
T. Venkatarayudu. II Edition. Andhra • Uni- 
versity, Waltair, 1951. Pp. vii-f277. Price 
Rs. 20. 

The popularity of the book is indicated by 
the fact that the first edition has become out of 
print in less than three years. The new edition 
is practically a reprint of the first but for some 
minor alterations and additions. Written speci- 
fically to mest the needs of physicists, the book 
rightly emphasises the results of the theory and 
the methods of applying it to various problems, 
in preference to mathematical rigour. Proofs 
of theorems are relegated to appendices, where 
the interested reader can find them, thus keep- 
ing the treatment in the main chapters coherent 
and continuous. 

Group theory is finding more and more ap- 
plication in various branches of physics — Crys- 
tal Symmetry, Crystal Physics, Bard Spectra, 
Molecular Vibrations and Quantum Mechanics — 
and all these aspects are considered in this book. 
The authors were the pioneers in this country 
in the application of group theoretical* methods 
to the study of Raman Spectra. 'Most of the 
examples in this field have therefore been drawn 
from the original investigations of the authors. 
One only regrets that the more recent work of 
the French school has not been touched upon 
in this new edition. 

Printing is excellent, although a few errqr^ 
are occasionally found, e.g., ‘Right’ for ‘Rigid’ 
in p. 65, 1- 17 and a for S in p. 79, 1. 21. But 
the binding and get-up are not up to the mark; 
these should be improved even at the risk of 
increasing the price. 

Die Chemische Affinitat: By Egono Widerg. 
(Waiter De Gruyter & Co., Berlin). Pp. 
2544-xii, 36 Figures. Price DM 24. 

The volume under review is an introduction 
to the driving force of Chemical ' Reactions and 
is stated to be based on a course of lectures 
in the University of Munich. The volume is 
divided into three main sections each devoted 
to one of the Laws of Thermodynamics. The 
short first section gives an elementary account 
of reaction heats and of Hess’ Law. A conside- 
ration of the Free Energy change in chemical 
reactions is found in the second section cover- 
ing about 100 pages. The mechanical and 


trical work performed by chemical reactions is 
considered a'ud the treatment covers normal 
electrode potential, decomposition potentials 
and overvoltage. At each stage suitable exam- 
ples . from technical and academic angles are 
chosen to illustrate the points considered. The 
Born-Haber cycle is introduced and in the lar.t 
section the third law and entropy changes are 
discussed. The treatment on the whole is very 
elementary and at best useful to a beginner. 
Considering the elementary treatment, the 
language in which the volume is written and 
the relatively high price, it is not likely to be 
of any great use in this country. The get-up 
and printing of the publication 's very good. 

■ S. V. Anantakrishnan. 

South African Scenery: By Lester C. King. 
(Oliver and Boyd, London and Edinburgh), 
2nd Edition, 1951. Pp. xxxii+379. One coloured 
niap, 266 plates, 79 text-figures. Price 45 sh. 
nett 

One of the earliest books bn scenery in re- 
lation to geology was from Archibald Geikie's 
powerful and prolific pen— the Scenery of 
Scotland, published half-a-century ago. But in 
recent years several excellent books have come 
out from America, generally very finely illus- 
trated. As examples we may cite the books 
on Geomorphology by Van Engeln and Lobeck. 
The book under review concerns itself with 
Africa though there are fairly frequent 
references to parts of East and Equatorial 
Africa. It is of interest not only to the inhabi- 
tants of Africa but also to others who wish 
to know something of that continent, its geo- 
logy, geographical evolution, land forms and 
scenic interests. 

The book is divided into 21 chapters. Com- 
mencing with a general introduction of Geo- 
morphology it proceeds to treat of weathering; 
development of rivers, hill slopes, erosion cycle; 
work of wind and the arid cycle; work rr 
groundwater, the sea, glaciers and volcanoes; 
movement of land, uplift and depression. The 
four closing chapters deal with the geomorpho- 
logy of the several natural regions of Southern 
and Equatorial Africa. 

Written by a Geologist (the author being a 
Teacher of Geology in the University of Natal) .. 
the causes and effects of natural geological pro- 
^cesses are adequately explained but without 
makdrig the book too geological in treatment. 
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The reader would hnd an excellent treatment 
of the erosion cycle and particularly soil ero- 
sion, its effects and ivs remedies. This last topic 
has now caught the imagination of even poli- 
ticians, and civil engineers. The author has 
something to say about the destructive activi- 
ties of man in this regard : “Some of the Union’s 
finest forest and agricultural lands have been 
ruined by overstocking and careless ullage, de- 
idrestation has left a trail of destruction in 
more than one locality, while liis civilized tin- 
kerings with the flow of rivers, the action of 
the sea and erosion generally, have often re- 
dounded more to his surprise than to his credit”. 
The author states that the destruction of the 
vegetal cover in Northern Nigeria and siu'- 
rounding areas has resulted within 200 year.s 
ill the depopulation of a country as large as 
the Union of South Africa. The wrong prac- 
tices followed by both the white and black, 
man alike in the matter of the use of land have 
created the South African desert, which is ap- 
parently gradually spreading out. 

In the chapter on the work of the wind, 
desert features are well described. For the 
fixation of drifting sand dunes and of moving 
masses of sands along sea coasts, certain plants 
such as marram grass have been found to be 
useful. After growing grass as the first step, 
later fixation can be done by wattle or Port 
Jackson willows which have been used in South 
Africa. 

We learn from this book the interesting fact 
that man’s nearest relation in the animal king- 
dom, namely the baboon, is also a destructive 
geological agent. It appears that troops of 
baboons roam about the country turning over 
an enormous number of stones, rolling them 
down the hill side, in search of lizards and 
scorpions which apparently form artielles of 
their food. We also learn that white-ants build 
ant-heaps 15 ft. high and 40 ft. across at the 
base, at intervals of a few yards, in parts of 
Northern Rhodesia and Congo. Judging from 
this the white- ants must be more destructive 
in South Africa than in our country. 

An interesting chapter (Chapter XV'III'i deals 
with the evolution of the morphology of South 
Africa and this is treated as a succession of 
erosion cycles. The four major land-surfaces 
are called Gondwana, African, Victoria Falls 
and Congo, which are related to such cycles. 
Each of these is found to constitute a rather 
complex surface which might perhaps require 
some modification as our geological knowledge 
of the Continent grows. 

The book is well illustrated by as many ae 
266 plates, many of which are interesting as 


well as instructive. It is lucidly written and 
can be read with profit not only by geologists 
and geographers but also by others who wish 
to learn something of the surface . of the earth 
on which we live. The author and the publish- 
ers should be congratulated in bringing out the 
second edition of this fine book. 

M. S. Krishnan. 

Six-Membered Heterocyclic Nitrogen Com- 
pounds with Four Condensed Rings. By 
C. F. H. Allen and Five Collabovators. Inter- 
science Publishers, New York, 1951. Pp. 358, 

7 illustrations and 40 tables. Price $10-00. 
Special subscription price: $9-00. 

The second volume in the series “The Che- 
mistry of Heterocyclic Compounds” is a great 
improvement on the first, which, left the im- 
pression that 'doo heavy a price was being 
charged for too little material. In view of the 
large number of monographs in which hetero- 
cyclic chemistry is to be treated in the Inter- 
science series, and of the fact that two volumes 
of another series on heterocyclic compounds 
have appeared (Wiley, New York, 1950), it is 
possible only for institutional libraries to pur- 
chase the .series; and many libraries with limit- 
ed resources will have to make a choice between 
the two. However, the present volume will be 
a most valuable addition to the private li.brary 
of any worker in the heterocyclic field, although 
it is limited in scope to the seven ring systems 
consisting of four fused benzene rings in which 
a me thine group (and not a carbon atom com- 
mon to two rings) is replaced by nitrogen. The 
book is a model of scholarship; it is comprehen- 
sive and clearly written; the references, par- 
ticularly to patent literature, are exhaustive. 
In pleasing contrast to Morton’s Chemistry of 
Heterocyclic Compounds (McGraw-Hill, 1946), 
equations and formulae are very clear find 
readily understandable. Nomenclature and 
numbering are systematic; in addition to the 
aza names which are generally used and shown 
in bold type against each ring system, Chemi- 
cal Abstracts and other names and the Ring 
Index number are given. Each section concludes 
with a table in which nearly all the reported 
compounds of the given type are listed, to- 
gether with the physical properties and the 
sources of information. 

The importance in the drug and dyestuff in- 
dustries of the heterocyclic skeletons wi1h 
which the book deals is somewhat exaggerfited; 
but their fundamental interest is beyond ques- 
tion, and the treatment is so excellent and sti- 
mulating that the book can be read and re- 
peatedly used with profit by organic chemists 
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concerned with widely different^ problems of 
degradation and synthesis of naturally occur- 
ring substances, biologically active compounds 
or synthetic - dyes. Pointed attention is drawn 
in every chapter and section to gaps in our 
knowdedge; passages such as the following are 
typical : “The few known compounds which 
possess the THJ-azabenzanthrene nucleus are, 

in fact, l-azab3iizanthrones (HI) The only 

available source of information on these com- 
pounds is in a series of patents granted to the 
1. G. Farbenindustrie to cover their use as dyes 
or dye intermediates. In view of this, many 
of the structures are unknown, or not definitely 
established; on the whole, descriptions of the 
compounds are sketchy” (p. 204). “There are 
four hundred ninety-hve possible arrangements 
for the tetrazabenz (a) anthracenes, but only two 
have been prepared.” The literature is review- 
ed critically with an emphasis on the incom- 
pleteness or unsatisfactory character of data 
and on uncertainties in the structures assigned 
to compounds. 

The symbol at the back of the book is not 
happily chosen, since it represents the^ fusion 
of four rings, each of which contains nitrogen 

The literature has been covered through 1950. 
but a few omissions have been noticed. Baliv 
showed that his “benzanthroneauinoline” had 
an angular orientation with reference to the 
anthrone ring, but not that the compound was 
5 nV) :6-pyridinobenzanihrone; its constitution 
as 8 : 9 (IV')-pyridinobenzanthrone Cl) has been 
proved by its synthesis from 9-aminobenzan- 
throne (Proc. Indian Acad. Scl, 1950, 32 A. 39). 
It is stated in p. 81 that the structure (I) for 
Bally’s compound has “since been confirmed”, 
but no reference is cited. 

The Colour Index numbers cited for Alizarin 
Green S, Blue S and Grey SD are erroneous, 
but they coincide with the Schultz numbers. 
“Naphthoylpicolinic acids” in p. 6 should read 
as “naphthoylnicoiinic acids”. Quaternary am- 
monium salts are occasionally shown with five 
covalent bonds. Why should an aldehede be 
called a “carboxaldehyde” (p. 58)? “Sulphate” 
in p. 65, line 13, should b? “sulphite”. Are com- 
plex molecules derived from 2 -keto- 3 -azaben- 
zanthrones “commonly employed as vat dyes’ 
(p. 219)? After the lengthy discussion In 
p 102-07 and the reference to de Diesbach’s 
1949 work in p. lit Posner’s 1926 structure is 
given in p. 222; incidentally, what is the differ- 
ence between structures (XXX) and (XXX a) ? 
Formula (XXX b) in p. 102 contains a trivalent 
carbon atom and one too many hydrogen atoms. 
Alkylation of 3 -azabenzanthrone is much more 
likely to take place in the 4- than m the 5- 
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position (p. 222). Compound (XVI) will not 
have vat dyeing properties; the vat dyes men- 
tioned in the patents under reference are pre- 
pared by condensing the bromoazabenzanthra- 
quinone (XVI) with 1 : 5-diaminoanthracjui- 
noxie, etc. 

It is stated in p. 21 that “the only syntheses 
of the 1 : 3-diazanaphthacene ring system ap- 
pear to be those described in two related 1. G. 
patents”; an intermediate for Indanthrene 
Green 4G is -4 -chloro-.T- phenyl- 1 : 3~diazo- 
iiaphthacene-6: ll-quinone (B. I. O. S. Report, 
1493); see also LG., B. P. 476,r399; 494,168). 

Some economy in the cost of printing might 
have been effected bj" not repealing structural 
formulae such as (VI) in pp. 4, 5, 6; (VIII) in 
p. 64; (IV) in pp. 211, 216; (XIV) in pp. 214, 
215; (XXXIV) in pp. 224. K. V. 

Hollman Organic Chemistry. By J. P. Wibaut, 
translated from the Sixteenth Dutch Edition 
by S. Coffey. (Elsevier Publishing Company, 
Cleaver-Hume Press, Ltd., 42-a, South Aud- 
ley St, London W.I.), 1951. Pp. xivH-660 
Price 15 sh. 

Since the appearance in 1930 of an English 
edition of Hollnian’s Textbook of Organic Che- 
mistry, several fundamental advances and far- 
reaching developments have taken place in the 
held of organic chemistry. The task of adapt- 
ing and modernising that familiar book, taking 
especial care to retain its original character and 
appeal of treating the subject-matter from the 
standpoints of organic chemical theory of 
structure and physicochemical aspects, is hard, 
particularly because of the length of the pre- 
sent publication and Prof. Wibaut has indeed 
been largely suceesisful. Nevertheless, nece.s- 
sary additional space may well have been devot- 
ed to more detailed formulation of the Elec- 
tronic Theory, its scope and limitations and the 
interpretations of many of the organic chemi-' 
cal reactions otherwise adroitly handled and to 
more information about the biologically im- 
portant penicillins, other antibiotics, hormone.s 
and vitamins. However, the present edition 
will constitute an excellent textbook for che- 
mistry students of the B.Sc. level of most Indian 
Universities. Its advantageous use is indicated 
to biological and medical students and to re- 
search workers in fields other flhan organic 
chemistry. 

There are a few misprints and errors of 
oversight or of typographical nature. The 
deletion of 'here’ from 1. 8 on p. 5 and substi- 
tution of 'abandoning’ for 'abandonment’ in 
1. 10 of same pag'e and ‘ionic’ in place of 
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‘ionogenic’ in 1. 33 of p. 6 will surely be im- 
provements. The statement that ‘nitrogen 
escapes as such/ in lines 19-20 on p. 8 obviously 
needs modification. Numbering of formulae at 
the top of p. 371 as I-IV has been omitted 
as also “c” in ferric and ‘ous’ in ferrous in 1. 21 
and ‘h’ in diphenylbenzoquinone in 1. 25 of suc- 
ceding page, T in ‘materiah in I 16, p. 386, 
oxide in 1. 13, p. 377, ‘combating’ in 1. 38, 
p. 386, ‘acetyl’ in 1. 18, ‘dione’ in 1. 19, and 
‘produced’ in 1. 21 of p. 513 are mis-spelt. 
The expressions “Sulphapyridine is used in 
medicine against infectious diseases caused by 
streptococci (only). It has a similar action to 
Prontosil and nicotonic acid and nicotina- 
mide are of importance in biochemistry” cer- 
tainly need obvious revisions. These are minor 
criticisms not seriously militating against the 
scope and usefulness of ihis characteristically 
well-printed Elsevier publication. 

S- Rajagopalan. 

Papain. By M. L. Tainter and others. Annals of 

the New York Academy of Sciences, Vol. 54, 

New York, 1951. Pp. 154. Price $3*00. 

In spite of the fact that Papain is one of 
the long-known and widely employed enzymes, 
published literature on the subject, except for 
references to the enzyme in books on Enzyme 
Chemistry, is surprisingly meagre. The starling — 
Winthrop Research Institute, which is particu- 
larly interested in this scientifically interesting 
and commercially important enzyme, has taken 
an enlightened imerest in this subject and 
arranged to “send one of its staff into the field 
to study optimum conditions of collecting and 
drying the latex and possible means of stabilis- 
ing the potency of the resultant powdered 
Enzyme. These studies led to extended consi- 
deration of available methods of assay and 
finally to the digestive activity in viiro as well 
as in vivo-’. The above studies together with a 
very comprehensive, up-to-date and critical re- 
view of the literature on papain, have bsen pre- 
sented in the Annals (Vol. 54, pages 143-296). 
Photographic reproductions of papaya . planta- 
tions, tbe methods of tapping and drying the 
latex which illustrate the pamphlet, enhance 
the usefulness of the volume. The annual pro- 
duction of the crude enzyme has been estimated 
at 500 tons and there is a good prospect of in- 
creasing this output in many of the tropical 
countries including India and Ceylon. In addition 
to the enzyme, the plant as a source of valuable 
and nourishing fruit, is well recognised. The 
volume under review has brought together in- 
formation pertaining to all these scientific and 
economic aspects of the subject. It will be found 
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an invaluable and inspiring guide both to the 
scientist and to the manufacturer interested in 
the subject of papain. 

The Fishes of the Indo-Australian Archipelago. 
Volume IX. (Percomorphi concluded; Bien- 
noidea). By L. F. de Beaufort with the coua- 
boration of W. M. Chapman. (E. J. Brill, 
Leiden), 1951. Pp. l-xi-4-1-484 with 89 illus- 
trations. 

The students of fish and fisheries of South- 
East Asia and of the adjacent countries are, no 
doubt, fully familiar with the very famous work 
Oil Indo-Australian Fishes by the two well- 
known Dutch Ichthyologists, Prof. Max Weber 
and Prof. L. F. de Beaufort. The senior author, 
who had planned this work and devoted more 
than 25 years of his long and laborious life to 
its advancement, died on February 7, 1937, when 
only 7 volumes of the series had been publish- 
ed.’*’ The eighth volume, which was published 
during the War, was dedicated to the memory 
of Prof. Max Wilhelm Carl Weber by Pr*of. 
L. F. de Beaufort. The next volume has now 
appeared after a lapse of eleven years. It is, 
therefore, a great event in the history of ich- 
thyology in this part of the world. 

As explained in the Introduction, the mate- 
rial for it had been prepared in the War years 
1941-44. There have, however, been several 
I'easons for the delay in its publication. Firstly, 
printing was difficult during the later periods of 
the War and after the War, the Press has been 
crammed with more urgent work. Secondly, the 
auvhor, having reached the age limit of 70, had 
to retire as Professor and as Director of the 
Zoological Museum at Amsterdam. Thirdly, tbe 
notoriously difficult genus of Salarias (Blen- 
niidae) had to be entrusted to Professor W. M. 
Chapman for revision, who has contributed Ihe 
material for pages 243 to 355 of the volume 
and is thus tbe author of the description of the 
family characteristics of the Blenniidae, of the 
key of the family, of the descriptions and 
synonymy of the first eight genera of the Blen- 
niidse and of the descriptions and synonymy of 
the species belonging to these genera. In ack- 
nowledging the help of Professor Chapman, the 
author very graciously states that ‘As a con- 
sequence, this part of the volume is far supe- 
rior to what I could have written’. The ichthyo- 
logists of the Indo-Pacific region are thus grate- 
ful to Professor Chapman ‘for having given this 
work priority over other urgent activities’. 

♦The dates of publications of the vari ous volumes 
are as follows: — Vol. I, 1011 ; Vol. II, 1913 ; Vol. HI, 
1961; Vol. IV, 1922 ; Vol. V, 1929 ; Vol. VI, 1931; 
Vol, VXl, 1936 ; Vol. VIII, 1940, and Vol. IX 1951. 
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As usual, this volume is well printed and got 
up, and the publishers are to be congratulated 
on the excellence of the series. 

Professor L. F. de Beaufort disclosed the plan 
of the remaining volumes to the reviewer as 
early as March 15, 1948. The text of the tenth 
volume on Gobioidea by Dr. F. P. Koumans has 
been ready for some years and is now likely to 
be published soon. Volume XI will deal with 
Scleroparei, of which Hypostomides (Pegasi- 
formes) had already been worked out in 1948. 
Discocephali, Xenopteri, Pediculati, and perhaps 
the Opisthomi will also be included in this 
volume. Volume XII will contain an account 
of the Plectognathi, while the last Volume XIII 
will deal wirh Rays and Sharks. Dr. Koumans 
had started work on the Rays and Sharks, but 
now that he has given up ichthyological studies, 
work on this volume may have to be undertaken 
by Dr. de Beaufort himself. 

It is a matter of great pleasure to learn that 
the young Republic of Indonesia has decided 
to promote the issue of this meritorious pub- 
lication in the same way as has been done pre- 
viously by the Dutch Government. For this 
enlightened policy, ichthyologists all ovsr the 
world are deeply indebted to the Government 
of the Republic. 

S. L. Hora. 

Methods of Vitamin Assay. Second Edition. 

Prepared and Edited by the Association of 

Vitamin Chemists, Inc. (Interscience Publish- 
ers, Inc., New York), 1951. Pp. xviii— -301. 

Price $5-50. 

Assay of the vitamins constitutes a very 
essential and vital part of analytical biochemis- 
try. This difficulties and complexi.ies which 
confront the analyst, particularly those who 
have to deal with natural products, are well 
known to investigators in the held. Workers in 
different laboratories have, in the course of over- 
coming these difficulties and simplifying the 
complexitives, have from time to time, arrived 
at improvements in vitamin methodology direct- 
ed towards the attainment of greater specificity, 
accuracy and reproducibility* Such painstaking 
attempts have been carefully chosen, critically 
evaluated and their worthiness for adoption as 
standard procedures, appraised by the Associa- 
tion of Vitamin Chemists Inc. Agreement on the 
standard methods has been reached only after a 
series of independent trials in different labora- 
tories. The methods described' in this volume arc 
thus “the result of the pooling and interchange 
of information on analytical techniques and thus 
represent the combined knowledge and experi- 
ence of many persons''. 
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The second edition of this volumia reflects in- 
creasing experience with vitamin methodology. 
“It includes assays for several members of the 
Vitamin B Complex for which methods were 
not described in the first edition, namely, pan- 
tothenic acid, pyridoxine, folic acid, biotin, Vita- 
min and a chemical analysis for niacin.” 
The volume has been brought up-to-date by 
incorporating suggestions and reports of experi- 
ences from different laboratories. The Associa- 
tion wishes once again to invite comments, 
suggestions, recommendations, etc., in order that 
improvements in vitamin methodology may be 
continued. The volume is indispensable not only 
for the analyst but also to every research work- 
er. The Association of Vitamin Chemists has 
earned the gratitude of all investigators inter- 
ested in vitamin methodology for organising the 
publication of what may deservedly be regarded 
as the most authoritative volume on the assay 
of vitamins. 

The Chemistry and Technology o£ Food and 
Food Products. Edited by Morris B. Jacob. 
3 Vols. (Interscience Publishers Inc., New 
York), 1951. VoL I. Pp. xxv-f832. Price 
$12*00. 

The present review relates to Volume I oniy. 
This volume is divided into three parts. Of these; 
Part I Oil ‘Fundamentals’ is the same as in 
Volume I of the first edition. Two new parts 
added are, Part II on “Unit Opcration.s ind 
Processes’ and Part III on ‘Sanitary and Qua- 
lity Control’. Part I forming more than half 
of the volume is a repetition of material better 
read in any textbook of Biochemistry. It is 
not necessary to repeat here tbc critici.sm of 
the book, for, it is already covered in a review 
of the first edition" of the book. We can only 
hope that in later editions, among other tilings, 
at least a better edited introductory chapter 
will be presented in the interests of this treatise 
as an occasional I'eference work. 

The paper used for printing the present edi- 
tion is, however, of a better quality than the 
one used in the previous edition and this is, 
perhaps, one of the factors for its enhanced 
price. S. N. 

* Journal of Sticntift: and Indu stria! iicscarc/f 1946,5, 
131, by the pre.-ent reviewtr. 

Books Received 

Stainless Iron and Steel, Vol. I. By J. H. G. 
Monypenny. Chapman & Hall, 1951. 
Pp. xi4-523. Price 45 sh. net. 

The Pectic Substances. By Z. I. Kertesz. Inber- 
science Publishers, Inc., 1951. Pp. xvi-]-628. 
Price- $ia* 50. 
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Radio -Chemical Studies — Fission Products, 

Books 1, 2 and 3. Edited by Charles D, Cor- 
yell & Mathan Sugarman. McGraw-Hill Inter- 
national Corporation, 1951. Pp. xxx-i-51g, 
xvi-1-519 to 1315 and xx-]-1316-208G, respec- 
tively. Price $18 -50 per set. 

The Invertebrates, Vol. III. By Libbie Henrietta 
Hyman, McGraw-Hill Book Corporation, 
1951. Pp. viii+572. Price $9-00. 

The Chemistry of Uranium. By Joseph J. Katz 
and Engene Rabinowitch. McGraw-Hill Book 
Corporation, 1951. Pp. xxii+610. Price not 
given. 

Experiment in Dental Care, W.H.O. Monograph 
No. 4. By J. J. Fulton. W.H.O. Palais des 
Nations, Geneva, 1951. Pp. 87. Price $1-00. 

Elementary Genetics. By Wilma George. Mac- 
millan & Co., 1951. Pp. iv-1-172. Price 10 sh. 6 d. 

Adhesion and Adhesives. By N. A. Debruyn. 
and R. Honwink. Clever Hume Press Ltd., 
1951. Pp. xvi-1-517. Price 70 sh. 

The Enzymes, Vol. II, Part I. By J. B. Sumner 
and K. Myrback, Academic Press, Inc., 1951, 
Pp. xii-h790. Price $ 14*80. 

The Fundamental Aspects of Lubrication. Edited 
by Roy Waldo Miner and 14 others. New York 
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Academy^^ of Sciences, 1951. Vol. 53, Art. 4. 
Pp. 753-994. Price $4-00. 

Specific Methods of Analysis. By S. E. Q. Ash- 
ley and 13 others. New York Academy' of 
Sciences, 1951. Vol. 53, Art. 5. Pp. 995-1118. 
Price $2-50. 

Annual Review of Biochemistry, Vol. 20, Annual 
Rev. Inc., 1951. Pp. 648. Price $6*00. 
Ma.hemalical Engrnecring Analysis. By Rufus 
Oidenburgar, Macmillan & Co., 1951. 
Pp. xiv-[-426. Price $6*00. 

Elementary Calculus. By M. Lakshmanamurthi. 
M/s. Rao Brothers, Guntur, 1951. Pp. viii-f 207. 
Price not given. 

Science in the School Garden. By Mary A. John- 
stone. Macmillan & Co., 1951. Pp. xiv-j-176. 
Price 4 sh. 6 d. net. 

The River Mathematics. By A. Hooper. Mac- 
millan Co., 3 951. Pp. 370. Price 18 sh. 6 d. 
net. 

The Oxide-Coated CaJiode, Vol. 2. Physics. By 
S. Wagener, Chapman eS: Hall Ltd., 1951, 
Pp. xiv-fSll. Price 42 sh. 

Suo'facc Chemistry of Solids. By S. J. Gregg. 
M/s. Chapman & Hall, 1951. Pp. ix-|-297. 
Price 30 sh. 


Revieivs 


BUILDING RESEARCH CONGRESS-1951 


T he Building Research Congress, 1951, spon- 
sored .jointly by ihe learned Locieties and 
professional institutions of Great Britain, the 
Department of Scientific and Industrial Research 
and the Ministry of Works, was held in London 
from nth to 20th September, 1951. In India, 
the large influx of refugee population, the 
alarming increase in birth rate that is taking 
place and the increasing tre*id of the villager 
to settle dowxi in towns, have all combined to- 
gether to create acute housing shortage in the 
towns. The housing problem has become gigan- 
tic in magnitude and its solution urgent. The 
Congress is therefoi’e more than of ordinary 
interest to us in India. The summaries of the 
papers which have been received indicate the 
fine fare one can get at the Congress. 

The papers have been classified under three 
divisions. Those imder Division One deal with 
the influence of mechanisation and prefabri ca- 
tion on techniques and cost of building, the 
influence of modern research on structural de- 
sign and on the influence of modern soil studies 
on the design and construction of foundations. 
Papers on prefabrication of houses will be help- 
ful in evolving more economical and quicker 
methods in our projects. Our experience of these 


projects have not been so far happy. Papers on 
pre-stressed concrete and shell construction 
ought to aid in achieving greater economy^ in 
the use of steel, those in the new fields of re- 
search on the structural use of glued laminated 
timber and of light alloy sections are to be 
welcomed because of the increasing activity and 
interest shown in their use, in recent years. 
Papers on soil mechanics are a good contribu- 
tion to our knowledge of this modern science. 
Division Two deals wi'di papers, on research 
done recently in building materials. The papers 
on ‘Weathering and Durability of Building 
Materials under Tropical Conditions', and those 
pertaining to manufacture of bricks, making 
good quality concrete, using plywood as a build- 
ing material and on burning and shaking lime 
are of particular interest to builders here in 
India. Papers on “the Accoustics of Auditoria 
and Studios”, ventilating and lighting of build- 
ings and factories, and problems pertaining to 
the design of three specific types of buildings 
(hospitals, factories and schools) have been 
clubbed together under Division Three. Papers 
on the design of hospitals, factories and schools 
promise to be of more than ordinary interest 
to designers and architects. N. S. G, 
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SCIENCE NOTES AND NEWS 


International Standards Meetings 

The Indian Standards Institution will partici- 
pate in the meetings of a number of technical 
committees of the International Organisation for 
Standardisation (ISO), to be held in London 
and on the continent during October and the 
next two months. Dr. K. L. Moudgill, Deputy 
Director (Chemicals), will represent the Institu- 
tion at these meetings. 

C.S.I.R. News 

C.SJ.R. News, Vol. 1, No. 1 of which has 
just now appeared, seeks to convey information 
relating to the activities and achievements of 
the various organisations and institutions func- 
tioning under the auspices of the Council of 
Scientific and Industrial Research, India. 

Mr. K Ramiah 

Mr. K. Ramiah, formerly Director, Rice Re- 
search Institute, Cuttack, has been appointed 
Rice Consultant to the Food . and Agricultural 
Organisation of the United Nations. 

Rome Microbiology Congress 

An International Congress on Chemical Micro- 
biology was recently held in Rome, when the 
new international centre for chemical micro'- 
biology was also opened. The centre, the only 
one of its kind in the world, will be directed 
by Professor Chain, F.R.S., and 15 research 
scholarships are being provided by the World 
Health Organisation. 

Research on Solar Radiation 

During the past few years the Australian 
Division of Radiophysics has studied the inten- 
sity of the radio waves from the sun, on the 
following wave-lengths : 3, 10, 25, 50, 300 and 
500 centimetres. The Division successfully deve- 
loped the technique of using spaced receivers, 
during an eclipse, to determine the position of 
high emitting areas on the sun. As a result of 
these observations, and of theoretical studies 
based on them, it is now possible to recognise a 
base level of radiation over the wave-length 


range from one centimetre to four metres. This 
radiation is due to thermal emission from the 
hot gases of the solar atmosphere. Theoretical 
studies have enabled the investigators to use 
the radio results to estimate the normal tem- 
perature and pressure of these gases at various 
heights above the visible surface of the sun. 

Dr. S. S. De 

Dr. S. S. De of the Indian Institute of Science 
has left for Bangkok as Regional Nutrition Offi- 
cer, Asia and South-East Regions of the F.A.O. 

Nuclear Physics Plan for Europe 

The creation of a European Regional Labora- 
tory for Nuclear Physics was under further con- 
sideration at the Sixth Session of the UNESCO 
General Conference. The idea has been under 
study since the 1950 meeting, when approval 
was given to the setting up of such regional 
centres, as proposed by Professor Isidor Rabi, 
of the U.S.A. 

Flying Spot Microscope 

A “flying spot’" microscope which is able to 
scan, magnify, measure and count about a mil- 
lion minute particles, such as brain cells, per 
second, is described in the report of the Nuffield 
Foundation for 1950-51, ' issued recently. 

The instrument uses a televiser, focussed 
through an ordinary microscope reversed, to 
scan the specimen in a series of lines by means 
of a minute and brilliant spot of light. A photo- 
electric cell converts the spot’s messages into 
electric signals, which are amplified and con- 
verted into a display on a television-viewing 
screen three feet square. It is believed that 
the new technique may revolutionize the pre- 
sent primitive methods of counting and measur- 
ing cells in microscopic examination. 

Correction to Previous Note 
Vol. 20, No. 1, p. 38. 

In the note on “Studies on Ion Exchange”, 
Figs. 1 and 2 are to be interchanged. Also, 
in Table I, lO-'^Xm. eq. must read as m. eq. 


Secretary: M* Sreenivasaya, B.A., F.I.I.Sc., F.ASe. Editor: G. N. Ramach^ndran, M.A., Ph.D. D.Sc., F.A.Sc, 
971-51 Pri*ted at The Bangalore Press, Bangalore City, by G. Srin-vasa Rao, Superintendent and Published by 
Pi*. 14- A. Govinda R^. M-A- PhrP*< ^qr the Current Sei'snQa /Association, B^ngalor^ 



ORGANIC CHEMISTRY 

6th Revised Edition 
By P. B. SARKAR, d.sc., f.n.i. 

Director of Technological Research 
Indian Central Jute Committee 

First Published 1942 6th Ed. 1950 | 

vi + 598 Pages Cloth Bound Rs. 8 j 

“It can admirably serve as a text-book 
for the B.Sc. Subsidiary students of cur 
university.” 

V. Y. NADKARNI, b.a., m.sc. 

Prof, of Chemistry, St. Xavier's College 
Bombay 

INTERMEDIATE PHYSICS 

llth Edition, In tivo Vols. 

By N. N. BASU & J. CHATTERJEE 

Lucid exposition, up-to-date information, 
numerous worked out examples, examina- 
tion questions, and neat diagrams are the 
features of this standard work. Popular 
all over India, 

Rs. 6 each Vol. 


INTERMEDIATE 
ORGANIC CHEMISTRY 

By P. B. SARKAR, d.sc., f.n.i. 


vi -rl78 Pages Rs. 2/8 

“The arrangement of the subject is quite 
good, the presentation is excellent and very 
readable. This is an excellent book for the 
Intermediate Students and there is no doubt 
that the book will be as popular as the 
bigger volume on the same subject by the 
author.” 

Cnrr. .S’c/., 2950, 19, 296 

INORGANIC CHEMISTRY 

For Intermediate Students of Indian 
Universities 
By P. K. DUTT, m.sc. 

Prof, of Chemistry, Hoogli College 

ord Revised Edition Rs. 5/12 

A complete course, in lucid style, with up- 
to-date Information. 


H. CHATTERJEE & Co„ Ltd., 19, Shyaina Charan De St., Calcutta 12 


GAS Pi ANTS ' pjWL 

Cap. 10-250 Burners 

Automatic Electric Driven ^ ‘ ^ 

also Makers of all kinds 
Superior Laboratory HARDWARES 

Latest Imports : — 

t MICROSCOPES 

RESEARCH: 

NATURE STUDY: Types 
at Marvellous Costs 

G A N S O N S Ltd. 


P.O.B. 5570 


BOMBAY- 14 


AMBER NEUTRAL VACCINE BULBS 


ALL CAPACITIES MACHINE MADE 


Can be had from 




Proprietors : 

INDUSTRIAL AND 

ENGINEERING APPARATUS Co., Ltd. 

Cliotani EstateSj Proctor Road 

EOMBAY-7 


WE OFFER 


For Laboratory Use 


ELECTRIC 


Muffle Stoves 
Drying Ovens 
Vacuum Ovens 
Incubators 
Ageing Ovens 
Sterilizers 

Conditioning Ovens 
Steam Raisers 
Water Distilling Apparatus 
Small Auto Claves 


Manufactured by 

Fr. Sauter Electrical Apparatus Manufacturing Works 
BASLE, SWITZERLAND 


EXCLUSIVE AGENTS: 


Head Office: 

JANMABHOOMI CHAMBERS 
Fort Street, Ballard Estate 
Fort-bom BAY-1 

PHONE: 61791 

GRAMS; “ANUSANDHAN” 


Madras Office: 


3/30, MOUNT ROAD 

MADRAS-2 

PHONE: 86141 
GRAMS; -RESEARCH’^ 


Vol. XX] 


NOVEMBER 1951 


[No. 11 


Page 


Scientific Research and Industrial Deve- 
lopment . . . . . . 285 

Nobel Prize for Medicine — 1951 . . 286 

The Physics and Chemistry of Lubrica- 
tion — G. N. Ramachandran . . 287 

Ultimate Constituents of Matter . . 289 


Page 


Utilisation of Monazitc . . . . 289 

Letters to the Editor . . . . . . 290 

Reviews . . . . . . 305 

International Chemical Conclave — 1951 , . 308 

Science Notes and News . . . . 309 


SCIENTIFIC RESEARCH AND INDUSTRIAL DEVELOPMENT 


^^HERE are various ways in which science 
can be brought to influence industrial deve- 
lopment — by direct contact between private 
firms and university scientists, by the v/ork in 
Government-sponsored laboratories or by the 
research associations of industrial groups I hem- 
selves. While it is desirable that scientists in 
the universities should act as advisers to indus- 
trial concerns, the luhversitics should mainly be 
concerned wilh fundamental research. Simi- 
larly, one of the functions of the Government 
laboratories would be to explore the possibili- 
ties of industrial application of our natural pro- 
ducts, while the further adaptation of these pro- 
cesses to large scale manufacture and problems 
arising from them should properly be studied 
in the research laboratories of industrial firms 
themselves. 

Unfortunately, there seems to be little recog- 
nition of the necessity for research in many 
of the industrial concerns in our country to-day. 
Apparently, this complacency on the part of 
our industrialists is not entirely absent even 
in a much more advanced country like Great 
Britain. In his book entitled “The Neglect of 


Science”," Professor F. E. Simon of the Univer- 
sity of Oxford, draws attention to the back- 
wardtmss of British Industry in this respect 
compared lo other countries like Switzerland 
and the United States of America. 

Analysing the causes of Britain’s industrial 
backwardness, Professor Simon traces it rightly 
to the lack of higher technological education of 
the level attained for instance in the Technische 
Hocbschule at Zurich or the Institutes of Tech- 
nology at Massachusettes or California. Empha- 
sizing the indispensable rule played by engineer- 
scientists as liaison between the fields of fun- 
damental research and industry, he deplores the 
fact that the technical education of creative 
engineers and applied scientists is at present 
mainly left to the rather small exigineering de- 
partments attached to the universities. “While 
these may be suitable for the education of tech- 
nicians — though even in this respect they do not 
compare too favourably with their opposite num- 
bers abroad — they are wholly unsuitable for 


* T//e Nc^^Iecf if Scic7ice~Es^2.is Addressed to Laymen 
by F. E. Simor, F. K. S., Tasil Blackw.-ll, Oxferd, IQoL 
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educating engineers of the type with which we 
are concerned here. Hardly any of these colleges 
carry out any research worth the name, and 
this alone is enough to show that they cannot 
have people on their teaching staff really able 
to supply proper training in the subjects.” This 
may be compared with the original statement 
regarding the four years’ under-graduate course 
in science at the California Institute of Tech- 
nology, which says : “Its purpose will be to 
provide a college education which, when follow- 
ed by one or more years of graduate study, 
will best train the creative type of scientist or 
engineer so urgently needed in our educational, 
Governmental and industrial de velopment . . . . In 
all the departments of the Institute, research is 
strongly emphasized, not only because of the 
importance of contributing to the advancement 
of science, but because research work adds 
vitality to the educational work of the Insti- 
tute and develops originality and creativexiess 
in its students”. 

In the light of the above, it is to be earnestly 
hoped that at least the newly established Insti- 
tutes of Technology would strive to maintain 
such a standard of instruction and devote them- 
selves to the training of engineer-scientists, who 
would play a notable part in the industrial pro- 
gress of our coimtry. However, one has to real- 
ize, as Prof. Simon says, that “it is not enough, 
to create such an organization; it must also have 
the full support of industry. Unfortunately, one 
gets the impression that many industrialists are 
not fully awake to this point. This is perhaps 
due to the fact that on the boards of our com- 
panies we have no proper representation of 
scientists or engineers”. 

Besides taking early steps to reform the tech- 
nological education in this country on the lines 
indicated above, it is eminently desirable, if 
only as an act of enlightened self-interest of 
long range utility, that our industrialists should 
create endowments of the nature of the Rock- 
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feller Foundation and the Carnegie Institution, 
where fundamental research can be carried out 
without much disturbance. In the words of 
Prof. Simon, “Since people and Government are 
very often interested only in the fairly near 
future, the question of giving adequate support 
to fundamental research has hardly ever receiv- 
ed the attention it deserves, and the general 
public in particular, knows little about what 
is to be done”. 

We believe that there is a great opportunity 
here for private enterprise, which should not 
be lost sight of. This is especially to be desired 
because official bodies, however broad-minded, 
have a tendency to lay the stress on particular 
fields of research, with consequent detriment to 
all the other branches in which scientists may 
specially be interested. Also, there can be no 
greater stultifying influence upon pure research 
than the feeling that results are awaited by 
someone. It is easy enough to get plenty of re- 
sults by choosing a suitable field — ^but this is 
not how progress is made in science. 

Finally, some people may ask why, when fun- 
damental research ;publlished in one country 
benefits industrial development all over the 
world, is it necessary to have fundamental re- 
search in all the countries? Why not leave it — 
especially in times of financial stress — to the 
riclrer countries? 

Such a negative attitude, it is needless to 
point out, would be disastrous for any country 
which adopted it. Quite apart from the ques- 
tion of providing satisfactory education for the 
practical or applied scientists, we must remem- 
ber that the scientific community is a living one 
with a.i equilibrium between different types 
of people and different types of research. It is, 
therefore, impossible to neglect the fundamental 
aspects of research without seriously affecting 
the onward march of science, on which indus- 
trial development ultimately depends. 


Scientific Research and Industrial Development 


NOBEL PRIZE FOR MEDICINE-1951 


D r. Max Theiler, wbio has been awarded the 
Nobel Prize for Medicine this year, was born 
in S. Africa in 1899. After his training in 
the 'LondiOjn School of Tropical Medicine he 
worked at Harvard, in the Department of 
Tropical Medicine. It was there that he 

developed his work on the susceptibility of 
white mice to intra-cerebral inoculation of 


yellow fever virus. Later, Dr. Theiler moved 
to the International Division of the Rockfeller 
Foundation, New York, where he made the dis- 
covery of the inocuous nature of 17D sub-culture 
of the Asibi strain of yellow fever. This strain 
is widely used for immunizing against yellow 
fever. 
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THE PHYSICS AND CHEMISTRY OF LUBRICATION 


T he basic laws of friction have been known 
for a long Ume. In fact, Leonardo da Vinci 
(1452-1519) wrote: “Friction produces double 
the amount of effort, if the weight be doubled” 
and “The friction made by the same weight will 
be of equal resistance at the beginning of the 
movement, although the contact may be of dif- 
ferent breadths and lengths”. The laws were 
rediscovered by the French Engineer, Amon- 
tons, in 1699, and are generally known by his 
name. 

Leonardo da Vinci also made a number of 
observations on friction and some of them are 
significant in the light of the latest studies. He 
wrote, “All things and everything whatsoever, 
however thin it be, which is interposed in the 
middle between objects that rub together, lighten 
the difficulty of this friction”. As will be seen 
from what follows, this seems indeed to be 
exactly true. 

No further progress appears to have been 
made in understanding the fundamentals of 
lubrication until the 1880’s, when Osborne Rey- 
nolds in England published a paper^ explaining 
the load-bearing capacity of a fluid film on the 
basis of hydrodynamic theory. At about the 
same time, Petroff- in Russia was able to calcu- 
late the friction in a fluid-lubricated bearing. 
Reynolds enunciated the principle than thie load- 
bearing capacity bf a fluid film was due to the 
pressures developed when the lubricant was 
drawn through a constriction, or a convergent 
wedge-shaped space, under the action of viscous 
forces and that wherever the geometry of the 
bearing permitted the formation of such a 
wedge, hydrodynamic forces would appear. 

Most of the later work in this field of 
“hydrodynamic lubrication”, i.c., where a film 
of lubricant occurs between the two rubbing 
surfaces, stems from this fundamental paper of 
Reynolds. The journal bearing is a typkal, and 
perhaps the most widely used, example in which 


* 1. Physics of Lidmca^iyn. A Sy I'-n heM by ^the 

British Rheologists’ Club and ths I -lUlt ite nf PhysLs, 
in June-July 1950 ; JoHr.iil of Afp'Pd Physics^ 

Supplement Mo. 1, 1951; issued by the Institute of 
Physics, 47, Belgrave Square, London, S. W. 1, p. 90. 
Price 15 sh. 

II. The Fiiiidameut.il Aspects of L'neication, Report of 
a Conference on the subject, held by the New York 
^cademyof Sciences /in March 1950. Annals of the New 
' York Acad. ScF 1951, 53, 753-994. Price 5 4-00. These 
will be referred to as I and U respectively. 


Reynolds’ theory is applicable. Numerous im- 
provements in th^e theory have been made with 
regard to side leakage, film rupture (cavita- 
tion), effects of lubricant inertia, thermal 
expansion of lubricant, etc. There are, of 
course, some problems still to be cleared 
up, e.p., the observation that the parallel- 
sided thrust bearing can carry a moderate 
load hydrodynamic ally, of which no con- 
vincing theory has been found, even of a 
qualitative kind,^ but by and large the main 
theoretical aspects of hydrodynamic lubrication 
are well understood. The survey of Christopher- 
son in I and of Burwell in II give a fairly com- 
prehensive account of this field. 

Hydrodynamic or thick film lubrication occurs 
for the general run of sliding contacts, and in 
this the most important property of thie lubri- 
cant is its viscosity, allowing fluid films to be 
built up and the solid surfaces to be floated 
apart. The friction is due to shear of the fluid 
layer and the coefficients of friction are general- 
ly low (0-01 or less). The designer’s aim should 
therefore be fo ensure that such a fluid film is 
obtained, because the friction is then low and 
ideally there is no wear. In practice, this is 
not always possible. Even in those cases where 
fluid films are easily formed, like journal bear- 
ings, solid to solid contact occurs on starting. 
In other cases, the form of the surface makes 
it difficult to establish a fluid film, e.g., the 
opposite curvature of gear teeth surfaces. Fur- 
ther, in the fluid-lubricated mechanism, it is 
naturally the aim to increase the load as much 
as possible; the flmd film then becomes thin and 
the possibility of solid surface contact is in- 
creased. A study of lubrication imder other 
than hydrodynamic conditions is therefore 
highly necessary. 

When a solid surface rubs another and there 
is no fluid-film to take the load, the regime is 
called “boundary lubrication’'. Under these con- 
ditions, if is the chemical nature of the lubri- 
cant and the surfaces which are significant. In 
between this and hydrodynamic lubrication, 
there is a field known as “thin film lubrication”, 
where the load is partially borne by the fluid. 
This field is comparatively little understood; 
Blok has given an excellent review of its fun- 
damental mechanical aspects in II. 

Many remarkable results have been obtained 
in recent years with regard to friction in solid 
to solid contacts. Metals cleaned in the ordi- 
nary way have a coefficient of friction iW of 
0*5-1, but if they are degassed in high vacuum, 
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The Physics and Chemistry of Lubrication 


thj3 value rises to 6 or more and complete seizure 
occurs on contact with most metals.-* Even a 
trace of oxygen or water vapour prevents seiz- 
ure and the friction is appreciably reduced, ob- 
viously due to the formation of surface films. 
Different gases and vapours have Varying effects 
in reducing friction. Thus, with iron, oxygen 
and caproic acid vapour reduce to about 1, 
while chlorine and hydrogen sulphide lead to 
values of the order of 0*5. Such effects are 
found even wi.h diamond, being 0*05 for a 
surface cleaned in the ordinary way, while it 
rises to 0*4, if cleaned in vacuum. Thus, sur- 
face layers play an important part both in re- 
ducing friction and in preventing seizure. Here- 
in lies the importance of studying the chemistry 
of the lubricant and its relation to the forma- 
tion of surface layers. X-ray and electron dif- 
fraction methods have been used in such studies 
and Brill gives a review of these in II. Finch 
provides a short, but interesting, su.nomary of 
the results regarding the structure of boundary 
lubricant films in I. A number of papers, both 
in I and II, deal wirh surface chemical pheno- 
mena and on the effect of various reagents oi 
boundary lubrication. Long chain compounds, 
soaps, acids and esters have been tried and most 
of them are useful boundary lubricants. An in- 
teresting observavion in this connection*" is that 
when the lubricant melts, it becomes much less 
efficient and also there is considerably more sur- 
face damage. This is directly related to the 
observation of Zisman and others^' iha'c mono- 
layers of fatty acids on platinum occur only 
upto temperatures slightly above the melting 
point. Electron diffraction svudy^ shows that 
good boundary lubrication occurs only when 
there is a closely packed solid film of oriented 
molecules on the surface, and above the melt- 
ing point, the order is destroyed, leading to a 
reduction ixi the lubricating properties. Radio- 
active tracers have also been used to determine 
whether chemical action occurs between lubri- 
caP-t and the metal surface or not.^ 

For some applications, solid materials are em- 
ployed as lubricants. Graphite is commonly 
used and its lubricating effect has been attri- 
buted to its plate-like cleavage. In I, Harwell 
and Milne report studies on lubrication with 
various powders like talc, mica, paraffin, etc. 
Talc, although one of the softest mineral known, 
hias no lubricating effect at all. Micaceous 
minerals too are inefficient, thus throwing doubt 
on the view that a laminar structure necessarily 
endows a substance with lubricating proper- 
ties. Incidentally, Savage^^ finds that the fric- 
tion of graphite in vacuum is high, but lubriqa- 
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lion is effected instantly by any one of a number 
of vapours present even at low pressures. 

Wear is anoher aspect of the rubbing of solids 
equally important as friction. Ideally, there 
should be no wear in hydrodynamic lubrica- 
tion. But it is impossible to avoid the release 
of particles from surfaces by occasional con- 
tacts. The particles, together with airborne dust, 
will lead to a certain amount of wear. Labora- 
tory studies on this subject have not led to much 
practical result, because actual conditions are so 
varied, and a clear understanding of the wear 
process- has not yet bean obtained. Anti-wear 
additives, such as tricresyl phosphate and iron 
carbonyl, to the lubricant have been found to 
give good results. 

It is possible to demarcate a region of bound- 
ary lubrication in which there is a high inten- 
sity of contact pressure and a high relative 
speed of sliding. This is variedly called as ‘‘ex- 
treme pressure” or “extreme boundary” lubri- 
cation. The former term is a misnomer for it 
is the sliding condition which is particularly 
severe; such conditions occur with hypoid gears 
and with inetal- cutting tools. It then becomes 
necessary to employ a lubricant which will re- 
act with one of the surfaces to form a low shear 
strength solid layer which can largely prevent 
welding and subsequent damage and wear. In 
the paper by Shaw in II, the results obtained 
with a large number of organic compound on 
aluminium are given, which show that disul- 
phides, mercaptans and long chain esters are 
particularly efficient. So far as practical ap- 
plication goes, satisfactory commercial grades of 
lubricants are available. There is still much in- 
terest in the fundamental aspects of thie way 
these materials function. A possible clue is 
given by Finch and Spurr in I. They suggest 
that since the sulphide or other layer formed 
by the chemical reaction between the lubricant 
and the metal is readily fusible, it prevents the 
softening of the metal and the consequent rup- 
ture of the protective oxide layer. Based on 
the same principles, chemical pre-treatment of 
surfaces and thin coatings of soft metal on hard 
substrates have been used to promote good 
boundary behaviour of rubbing surfaces. 

There are a few articles in both the reports 
dealing with other related topics, e.g., a 35-page 
review on “Viscosity and Molecular Structure” 
by A. Bondi in II and studies on viscosity at 
high rates of shear in I. 

It has indeed been a stimulating experience 
to study the two reports. The discussions there- 
in show clearly that the subject of lubrication 
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which until recently was mere workshop prac- 
tice has now moved out of the engineer’s domain 
to take its place as a regular branch of phy- 
sical chemistry. A study of its fundamental as- 
pects by physicists and chemists applying all the 
modern techniques available to them would thus 
appear to be essential for further progress in 


the design and maintenance of almost every 
type of machinery. 

G. N. Ramachandran. 
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ULTIMATE CONSTITUENTS OF MATTER * 


P ROF. CARL D. ANDERSON, of the Califor- 
nia Institute of Technology, has presented 
the accompanying table of elementary particles 
of matter as known in March, 1951. Ha points 
out that all the parades discovered sinca 1932 
are unstable; after a short time, they either 
undergo spontaneous decay or are captured by 
atomic nuclei. 


Dr. Robert Oppenheimer as saying in this con- 
nection : 

‘'An elementary particle is one that is so sim- 
ple that one has no understanding of it whatso- 
ever.” 

Besides the fourteen listed by Prof. Ander- 
son, a fifteenth particle is also expected, mz., 
the anti-proton, of negative charge but with 


Elementary Particles of Matter and Some of Their Interactions 


Tariii le 


Mass in 
el ectron 
masses 


Year dis- 
covered 


Average lifetime 
against spontaneous 
decay 


Products of spontar-ev-^us 
decay 


Electron 

Proton 

Neutron 

Positron 

Positive /X Aleson 
Negative /U Meson 
Positive TT Meson 
Negative tt Meson 
Neutral tt Meson 
Positive V-Particle 
Negative V-Particle 
Neutral V-Paiticle 
photon 
Neiitiino 


1 

1896 

StalMe 

, , 

1845 

1890-1900 

Bt ihle 


1S48 

1932 

About 20 min. 

Proum and electron 

1 

1932 

.Stal.le 

, . 

210 

1936 

2 X 10~'' sec. 

Electron and two neulrinns 

210 

1936 

2 X sec. 

Electron and two neutrinos 

270 

1917 

sec. 

[JL meson and neutrinos 

270 

1947 

10"'^ sen. 

/z meson and neutrino*? 

2G4 

1050 

Less tlmn sec. 

Two photons 

Unknown 

1947 

Lf S.S than i0~'’ sec. 

Unknfiwn 

Unknown 

1947 

Less ill an 10“^ sec. 

Unimown 

Unknown 

1947 

10“^^’ sec. 

Probably mesnn.^ ami i)liotons 

0 


Stable 

None 

0 


Stalile 

None 


""The ‘elementary’ character of the particles is 
rather uncertain; for, according to modern physi- 
cal theories, particles may exist in “virtual” 
states in which they may have observable effects 
while not existing actually as independent ob- 
servable particles. Dr. Anderson quotes 


the same mass as the proton. According to a 
recent report the track of such a negative pro- 
ton has already been tentatively identified in a 
cosmic ray disintegration photograph by 
Dr. Robert B. Leighton at Pasadena. 


* l>y courtesy of I’le Ani.'ylwui Sc ciiti'it. 


UTILISATION 

I N the course of his address to the Research 
Club at the Harcourt Butter Technological 
Institute, Kanpur, Sir S. S. Bhatnagar, Secre- 
tary, Ministry of Natural Resources and Scien- 
tific Research,, observed that examination of the 
monazite sand from Travancore was taken up 
by the Government of India after World War II, 
and that it was found to contain cerium, tho- 
rium, and 0*14% uranium. An agreement, he 
said, has now been reached with the Society 
of Rare Earths, Paris,, for setting up a factory 


OF MONAZITE 

in India, treating 1,500 tons per year. There is 
already at present a pilot plant of 250 to 500 
tons capacity, fetching about Rs. 15 lacs per 
year. In the course of a few months the factory 
will start functioning with full capacity. As 
cerium with small amounts of zirconium and 
magnesium has recently found use in the con- 
version of cast iron into steel, it is expected that 
when it is produced here, there is bound to be 
a great demand for it at very high prices. 
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RUSSEL TIMBER 

IN a previous note 

reported l-dian woods on 

first time on the activ y Effect). The 

photo^aphic emulmo ^ of 

present note Jals with ^ ^^p^^sentative speci- 

^of Sout^Ihdian woods : (D Pceciloneuron 
1 m KSSia pinnata, (3) Mesua ferrea, 
indicumy ( 2 ) h Butea fron- 

(4) ^crocarpus Holigama 

dosa, (6) f y^^^ZrstZta LLolata, (9) 
Arnottiana, (8) paniculata. 

Tectona grandrs, (10) DalOerg ^ 

The specimens under n 3 / " v 1" X 14") 

n’SSs'bii' smootli- 


10 minutes and activated thereby. They were 
then placed in contact with the sensitized sur- 
face of the photographic plate (Ilford Special 
Rapid). An exposure of 48 hours was given 
Table I 


Serial 

No. 

^ Name of the. wood 

Trans- 
niittancy % 

Density 

1 

Paid love uron i nd ic nui 

10-3 

0*98.5 

2 

Kigdia pin vat a 

20-7 

0*684 

3 

Mesiia ferrea 

27-6 

0-660 

4 

A crccarp vs fnixi iii folhis 

30-0 

0-523 

5 

Butea frondesa 

31-0 

0-E08 

6 

Erythrhia indica 

31-0 

0-508 

7 

Hdi garna A nwtti aua 

31-0 

0-508 

8 

La rgerstro vi ia lance cl at a 

33-3 

0-477 

9 

Tectona grandis 

37.9 

0-t21 

10 

Dathergia paniculata 

58'6 

0-232 
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in total darkness. The plates were developed 
for three minutes at 75° F., using ID— 35 deve- 
loper- and fixed in a hardening fixii:g bath’* 
(G-303). 

The density of the ‘Russel images’ were mea- 
sured with a photo-electric cell.-^ The results 
are recorded in the Table. 

From the table it is seen that the Russel 
Effect is most pronounced in the case of Pceci- 
loneuron indicum. The weakest among the 
woods investigated is Dalhergia paniculata. The 
effect is found to be the same in the case of 
the three woods, Butea frondosaj Erythrina 
mdica and Holigarna Arnottiana. 

Further investigations on other species of 
woods as also on the heartwood and sapwood 
of woods are in progress. Details will be pub- 
lished elsewhere. 

The author’s thanks are due to the Forest 
Utilisation Officer, Madras, for procuring the 
specimens of wood. 

V. P. Narayanan Nameiyar. 
Dept, of Physics, 

Pachaiyappa’s College, 

Chetput, Madras, 

September 1, 1951. 

1. Narayanan Nambiyar, V P., Oiir. SrL, 1940, 18 , 
2S4-8C. 2. Ilford Photographic Pornnda, p. 17. 3. 

Gevacrt Photographic Formula, p. 19. 4. Gibb. Optical 

Methods of Chemical Aiialysis^ l942, p. 7o. 


ELECTRONIC BANDS OF CERTAIN 
BENZENE DERIVATIVES 
Continuing the previous work,i the absorption 
spectra of a number of disubstituted benzenes 
in the ultra-violet have been inves^:igated under 
different pressure and temperature conditions. 
Results of para-, ortho-, and meta-substitutions 
by like and unlike radicals led to the determi- 
nation of several fundamental vibrational fre- 
quencies. All the disubstituted benzenes in- 
vestigated have allowed electronic transitions 
in this region. Ortho and meta derivatives gave 
spectra of a complicated appearance due to the 
large variety of vibrations that are possibly 
excited and resemble each other more than 
the para spectrum which is comparatively sim- 
ple. The red shift of the 0,0 electronic trans- 
itions due to the substituents in these mole- 
cules is found to be in accordance with the 
additive rule. The progressive shift of the 
0,0 band with the relative positions of th: 
substituted radicals is foimd to be, in the case 
of the cresols, in the order o, m. p. 

The upper state frequencies established in the 
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different substituted 
low : — 

molecules are listed be- 

Molecule 

Frequencies in cm.“^ 

/'’tfr(2'dilironiobenzene 

. 200,470.677,1014,1449 

/^^;'(3r-dimetliylbenzene 

. 176. 220, 708, 771 800, 1184 

/^^^r^^r-cre^o! 

415, 553, 778,805 1192.2078 

Ortho'cre-o\ 

. 20S 370, 483. 534, 701, 945, 
958, 1132, 1242, 1317 

A/eta-cresol 

183.109,096,808,950,982, 
11.50, 1219. 13. 3 

Para-dim^thoxyhan zane . . 

501, .5 .3. 802, 1297 

met noxy benzene 

G19, 9i8, 1021 

yJ/d'Az-.iimethoxy benzene . . 

590 


The data compare well with the ground state 
frequ3ncies obtained from Raman Effect. 


A full account of the investigations will be 
published elsewhere. 

Physics Department, K. Sreeramamurty. 
Andhra University, Waltair, 

September 6, 1951. 


I Sreeramamurty, Pud. /. Ph/r 19 jO, 24, 4:21 . 2. — 

Fid., 1951,25, J23. 

ON the TEMPsiTrORi OF MINIMUM 
COMPRESSIBILITY OF IONIC 
SOLUTIONS 

Precision measurements of compressibility by 
RandalU have shown that the adiabatic com- 
pressibility of w’^atcr exhibits a minimum value 
at 64° C. The effect of dissolved ions on this 
temperature of minimum compressibility may 
be expected to throw some light on the influence 
of ions on water structure. Accordingly, the 
temperature variation of the adiabatic com- 
pressibility has been investigated for two ionic 
solutions — potassium chloride (IN) and sodium 
carbonate (0-5 N) in the temperature range 
20° C. to 70° C. 

Ultrasonic velocities have been measured by 
using the method of secondary interferences. 
A stationary wave-system was formed between 
a quartz transducer and a parallel reflector, in 
a glass cell containing the electrolyte. The 
Hiedemann pattern obtained by focussing on a 
plane containing the convergence lines was pho- 
tographed, and the wave-length determined by 
measurement of the fringe width on a compa- 
rator. The cell containing the aqueous solution 
was maintained successively at different tem- 
peratures with the aid of an electric heater. 
Compressibilities are calculated from the mea- 
sured acoustic velocities, and the kxiown densi- 
ties of the solutions. It is found that the com- 
pressibility minimum occurs in the tempera- 
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ture range 60° C. to 65° C. for the IN ICCl 
solution and in the range 55° C. to 60 C. foi 
the 0*5 N NaoCO.^ solution. Since the tempera- 
ture of minimum compressibility for pure water 
is 64° C., the magnitude of the deci'ease in the 
ionic solutions investigated here is not more 
than 10° C. 

It is interesting to consider the above result 
from the point of view of relaxational com- 
pressibility of water. The excess ultrasonic ab- 
sorption in water, it is now generally accepted, 
is due to a structural relaxation on the lines 
explained by Hall.-’ The compressibility of 
water is thus composed of (a) an “instanta- 
neous” compressibility, due to reduction of 
molecular volume, and (b) a relaxational com- 
pressibility due to some molecules of state 1 
being forced to state 2 of closer packing. Now, 
the molecular or instantaneous compressibility 
increases with temperature as usual, but the 
structural compressibility decreases due to the 
progressive disappearance of hydrogen bonds 
above 0° C. These two opposing effects combine 
together to give a minimum value for the com- 
pressibility, the tempera', lire at which this mini- 
mum occurs being determined by their relative 
magnitudes. 

The existing data concerning Uie propei'ties 
of ionic solutions suggest that the introduction 
of the ions produces a more co-ordinated ar- 
rangement of the water molecules. In particu- 
lar, a correlation between various colligative 
properties and the change in height of the minor 
X-ray diffraction peak'^^-^ (which is peculiarly 
structure sensitive), shows that the effect of 
ions is to carry the water structure farther to 
the right in the series of transformations (Ber- 
nal and Fowler^). 

Tridymite-like — Quar tz-like — Am n.icnia-like. 

Hence the introduction of ions is expected to 
produce a “decrease” in the structural contri- 
bution to the compressibility and thus to lower 
the temperature at which the compressibility 
exhibits a minimum value. 

I thank Professor K. S. Krishnan for guid- 
ance and valuable suggestions. 

Physics Dept, V. S, VenkatasubramxVNIan. 
Ind. Inst, of Science, Bangalore 3, 

Septemher 28, 1951. 


1 Pandall , But'. Stand. ./. Rcs.^ 1932, 8, /9. 2, Hall, 
Phvs Rev. 1948, 73, 775. 3. Stewart, /. C/2d7;z. 

11 7k 4. Corey, Phys. Rev.. 1943, 64, 350. 6, 
Bernal a'nd Fowler, J. C/iem. Phys., 1933, 1, 515. 

THE SEISMIC SUSCEPTIBILITY OF 
the AREA IN THE NEIGHBOURHOOD 
METT^ DAM, SALEM DISTRICT 
The area in the neighbourhood of Mettur Dam 
has been known to be susceptible to minor 


earthquake shocks at rare intervals. Such 
shocks were felt even before the construction 
of the Medur Dam. During recent years, how- 
ever, the shocks appear to have become more 
frequent. 

A study of the topography and the geologi- 
cal features of the area in the neighbourhood 
of Mettur Dam reveals certain peculiarities 
which throw some light on the causes for the 
occurrence of these periodic disturbances. 

The sketch map given below indicates the 
characteristic flow of the river Cauvery above 
and below Mettur. Leaving the Mysore fron- 
tier the river keeps to an easterly course for 
about twenty miles. Near the Hogenkal or the 
Smoking Rock Falls the ground drops suddenly 
and the river plunges over a precipice 70 feet 
high. After this leap there is an abrupt change 
in the course to the SSW and from this point 
onwards the river flows in a narrow gorge for 
a distance of nearly 14 miles without deflec- 
tion, suggestive of the flow being guided by a 
long line of fault. Meetiixig the river Palar 
coming from the west it captures its course 
and Bows eastwards for about ten miles. At 
this point, a few miles above Mettur, there is 
again an abrupt change in the course, the river 
taking an acute bend to the SSW and flowing 
in a straight line for a distance of nearly 35 
miles as far as Bhavani. 

In a recent communication to Current Science 
Ghouse and myself ^ have pointed out how the 
straight course of the river Arkavati and it:: 
tributary twenty miles wesft of Bangalore is 
indicative of flow along fault planes. The 
course of the river Cauvery, here illustrated, 
is an even batter example of river flow along 
fault planes. It may probably be argued that 
flow along tension joints parallel to strike and 
dip can adequately explain river flow in straiglU 
courses and that there is no necessity to in- 
voke faulting. While such an explanation maj 
be possible to account for the straight courses 
of streams and streamlets flowing over shor 
distances it cannot be said to hold good in case 
of a major river like Cauvery with its large 
volume of water and enormous destructive 
power. Moreover, flow in straight courses ex- 
tending for several miles cannot be explainec 
in any other way except on the assumptioi 
that the flow is guided by a long narrow 2 on< 
of weakness. 

The area has not been geologically surveyec 
in detail and confirmatory evidence of fault 
ing is lacking. Surface examination does no 
appear to have shown any signs of faulting as i 
evidenced by the reports of geologists on th 
dam site at Mettur. Excavations, however, re 
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vealed '‘a very deep and extensive fault from 
about L. S. 2300 as far as L. S. 2850 where the 
rock level again rose sharply’ xhis was call- 
ed the ‘‘Deep Hole” and the excavation at this 
point had to be carried down to a depth of 
75 feet below ground level over the entire 
width of the dam. Dr. West‘s who examined 
the cores obtained from this section, has stated 
that the rock which came in bits was almost 
white in colour, but that it was not certain 
whether it was a siliceous variety of the gneiss 
or only pegmatitic material. He has also ob- 
served that during the boring numerous sec- 
tions of a very soft rock were encountered, so 
soft that no cores were obtained, and the drill 
suddenly descending several inches as each 
patch was reached. He was not clear as to 
what this was due to. 

Mylonitic and trap-shotten structures are ob- 
served in outcrops in the bed of the river near 
Mettur. There are two east-west dolerite dykes 
which cross the road from Mettur to Bhavani. 
These dykes which cut the charnockites stop 
near th,e river and are not traceable on the 
other bank which is composed of pink gneisses. 
Rao Bahadur M. Vinayaka Rao^ who has exa- 
mined the foundation excalvatidns at Mettur 
also speaks of a dyke stopping dead at the toe 
end of the dam and getting much, broken up. 

These evidences would indicate the existence 
of a major line of fault which has guided the 
course of the river Cauvery. The identification 
of this weak zone would satisfactorily account 
for the periodic tremors felt over the area. It 
seems desirable to instal a seismograph at Met- 
tur Dam to locate the centres of disturbance 
and also to find out whether there is any 
periodicity in these tremors and whether they 
bear any relation to the quantity of water 
stored in the reservoir. 

B. P. Radhakrishna. 
Mysore Geological Dept., 

Bangalore 1, 

September 25, 1951. 


1. Radhakrishna, B. P. and Ghouse, M., Cur?'. ScL, 
1951, 20, 203. 2. Barber, History of the Cauvery Metticr 
Project, 1940, p.75. 3. — . Hid., Geologists’ Reports 

p. 454. 4. — , Ibid., p, 45G. 

MECHANISM OF FLUORINE REMOVAL 
BY CALCIUM SALTS 
Two theories have been put forth to explain 
the removal of fluorine from drinking water by 
tricalcium phosphate and bone salt. First one is 
the theory of anion exchange^ and the second is 
of adsorption in terms of Fruendlich adsorption 
isotherm.- In their present form, neither of these 
theories alone nor a combination of the two can 
satisfactorily explain the fluorine -removing 
capacity of calcium phosphate and bone salt. 
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Studies have been carried out, employing differ- 
ent calcium salts, to elucidate the point in ques- 
tion and the results obtained are summarised 
in this commu*-icahon. 

(1) When a solution of sodium fluoride is 

equilibrated with calcium phosphate, raw bone 
meal and purified bone meal, it is observed that 
at equilibrium (a) the clear filtrate in every 
case has the same sodium concentration as the 
original solution; (b) the filtrate is alkaline, 
ccy'ntains phosphorus and small quantities of 
calcium; (c) the fluorine concentration of the 
filtrate is less than That of the original solution, 
indicating that fluorine is removed by these 
substances. When the logarithm of the quan- 
tity of fluorine removed per gram of the sub- 
stance xivci is plotted against the logarithm of 
the concentration of fiuorins remaining in the 
solution at equilibrium (C), a straight, line re- 
lationship is obtained in each case, i.e., log xfm 
= log K+l/n log C cr xlm = This in- 

dicates that the removal of fluorine by these 
substances is brought about by the mechanism 
of adsorption. As the original solution and the 
filtrate at equilibrium have the same sodium 
concentration and removal of fluorine in each 
case is followed by the production of phosphate 
and alkalinity in the filtrate, it is deduced and 
has also been proved that the adsorption of 
fluorine by these substances is an instance of 
ionic adsorption, involving the exchange of 
fluorine with hydroxide and phosphate in cal- 
cium phosphate, and with hydroxide, carbonate 
and phosphate in raw and purified bone meal. 

(2) As a result of heating at about 500° C. 
for 15 to 30 minutes, raw bone meal, purified 
bone meal and calcium phosphate show a de- 
crease in their adsorptive capacity for fluorine. 
Except for loss in weight due to loss of mois- 
ture in calcium phosphate and due to loss of 
moisture and organic matter in raw and puri- 
fied bone meal, there is no loss of any mineral 
constituent of these substances on heating. From 
this, it has been inferred that the reduction in 
the adsorptive capacity of the compounds is nf;t 
due to loss in phosphorus complement of the 
compounds but is due to the change in their 
essential structure. Th;e adsorption of fluorine 
by the heated compounds also is ionic and in- 
volves the exchange of fluorine with hydroxide 
and phosphate in calcium phosphate, and only 
with hydroxide and carbonate in raw and puri- 
fied bone meal. The exchange of fluorine with 
phosphate has not been observed in the heated 
samples of raw and purified bone meal. Thus, 
it can be said that the adsorption of fluorine 
takes place by exchange partly with hydroxide 
and carbonate and partly with phosphate of 
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these substances and ths total quantity of 
fluorine removed is the sum of fluorine adsorb- 
ed through these two reactions. The nature of 
hydroxide, carbonate a..d phosphats that are 
exchanged with fluoride in the manner of 
Fruendlich adsorption isotherm will be discus- 
sed separately in another communication. 

(3) Rock phosphate, chlor-apatite and fliior- 
apatite, though akin to bone salt and calcium 
phosphate in the disposition of the principal 
molecular lattices, do not exhibit any fluorine - 
removing capacity. 

(4) When fluorine as sodium fluoride is pre- 
sent in the liquid phase in concentrations that 
are usually encountered in the samples of drink- 
ing water in the areas of endemic flurosis, 
i.e., 3-5 p.p.m., calcium carbonate does not show 
any fluorins removing capacity; but when pre- 
sent in much higher concentrations, calcium 
carbonate removes fluorine in the manner of 
Fruendlich adsorption isotherm, except for the 
difference that whereas, in the case of bone 
salt and calcium phosphate, the quantity oi 
fluorine adsorbed per gram of ihe' material in- 
creases and the percentage adsorption decreases 
with the increasing coxicentration of fluorine in 
the liquid phase, in the case of calcium car- 
bonate, both the quantity of fluorine adsorbed 
p3r gram of calcium carbonate and the percent- 
age of fluorine removed increase with increa^- 
ing concentration of fluorine. 

(5) Calcium oxide and calcium sulphate re- 
move fluorine from an aqueous solution of 
sodium fluoride by the mechanism of anion ex- 
change wherein the solubility of the precipitated 
calcium fluoride is the limiting factor for the 
complete removal of fluorine. 

Details of this work will shortly be published 
elsewhere. 

The author wishes to thank Prof. K. V. Giri 
for his keen interest in the work. 

Dept, of Biochemistry, 

Ind. Inst, of Science, T. K. Wadhwani. 

Bangalore, July 4, 1951. 


1. Gassmann, T., ZefL PhysioL Chem., 1928 178, 62. 
2. Adler, H., Klein, G., and Lindsay, F. K., Ind. En^ 
Chern,, 1938, 30, 163. 


NUTRITIVE VALUE OF THE SEEDS 
OF AMARANTHUS PANICULATUS 
LINN. 

While studying the nutritive value of certain 
little-known foodstuffs, the seed of Amaranthus 
paniculatus was taken up for investigation, as 
it came to our notice that the puffed seed is 
consumed in small amounts in various parts qf 
the country. 
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Samples of the seed collected from different 
States showed an average percentage composi- 
tion: Moisture 9-11, crude protein 14-5-16*0, 
carbohydrates 66-8 (starch by ‘acid hydrolysis’ 
57*8 and 80% alcohol solubles 6*9), crude fibre 
2-0 and ash 3*6. Of the ash constituents, cal- 
cium formed 6%, and phosphorus 18%. As it 
came to our notice subsequently, this composi- 
tion is about the same as given by Sahasrabud- 
dhe,i who has classified the seed as an inferior 
millet. There does not appear to be any other 
published literature on the subject. The high 
protein and calcium content of the seed was 
suggestive of its value as an article of food 
and results presented in this note relate to this 
aspect. 

The nutritive value of the protein of the raw 
seed at 10% level, as determined by the balance 
sheet method,- showed an average value of 
80-4±0-62 for digestibility coefficient, and 
73*7±1*25 for biological value. As determined 
by the rat-growth method, the protein effici- 
ency ratio of the raw seed (at 10% level) was 
comparable with that of casein. The puffed seed, 
however, gave a lower value, thereby suggest- 
ing an impairment in the quality of the protein 
on puffing. The average figures for the increase 
in body weight per gram of protein intake are : 
casein 2‘27±0-09, raw sesd 2’ 12+; 0*07 and puff- 
ed seed 1-90±0-06. 

In experiments conducted over a period of 
8 weeks, rats fed ad libitum with raw and puff- 
ed seeds in place of rice in the rice diet-^ re- 
corded an average weekly gain in weight of 
13-3 gm. and 10-0 gm. respectively, as against 
3*3 gm. in the case of rice. 

The experimental diets had the following per- 
centage composition: Seed (raw or puffed) or 
polished rice 78*5, tur dal {Cajanus indicus) 
5*0, common salt 0-3, non-leafy vegetables 8-2, 
leafy vegetables 2-1, skim milk powder 0*9, 
and crude groundnut oil 5*0. Thus, it would be 
seen that the rice diet contributed, on an aver- 
age, 8-0% protein and 0*05% calcium on a 
moisture-free basis, while the corresponding 
values in the diets containing raw or puffed 
seeds were 15*0% and 0*20% respectively. It 
would appear, therefore, that the higher pro- 
tein and calcium content of the seed as com- 
pared to polished rice is responsible for the 
enhanced growth rate of animals. 

Capacity for reproduction and lactation of the 
animals fed on the seeds was also normal in 
contrast to those on the rice diet. 

Studies on the supplementary value of the 
seeds at different levels to the rice and wheat 
diets, its effect on the second generation of 
X^ts, the vitamin content of the raw and puffed 


seeds, and the amino acid make-up of the pro- 
tein are in progress. 

Our thanks are due to Dr. V. Subrahmanyan, 
Director of the Institute, for suggesting the pro- 
blem and for his keen interest in the investi- 
gation. 

Central Food Tech. Res. 

Institute, N. Subramanian. 

Mysore, M. Srinivasan. 

October 1, 1951. 


1. Sahasrabuddhe, Bulletin D: pi. of Agricultuye^ Bombay., 
No. 124 of 1925. 2. Chick, cl a!. Biochem. 1935, 

29, 1702. 3. O.5borne, et aL. J. Biol. Chem., 1919,37, 
223. 4. S ibrah nanyai, V. and Snr, B. K., Ind. /. Med, 
Res., 1949, 37, 319. 


CIRCULAR PAPER CHROMATOGRAPHY 

FOR THE SEPARATION OF AMINO 
ACIDS 

Rutter 1 has described a technique using circu- 
lar filter-paper discs, which possesses many 
advantages over other techniques and has indi- 
cated its application' to the separation of dyes, 
inorganic substances and to the analysis of some 
biological materials like plant extracts. The 
following work was undertaken to determine 
how far this technique would permit a separa- 
tion of amino acids in a mixture. The appa- 
ratus and technique adopted were generally 
those described by Rutter, with slight modifi- 
cations, suggested by Rao and Beri.2 a more 
elegant procedure would be to make a short 
longitudinal cut (about Yi cm. length) at the 
centre of the filter-paper and to insert a folded 
paper strip (0*5 cm. X 6 cm., folded at the 
centre). This method of providing a detach- 
able ‘tail’ for irrigating the paper with the solv- 
ent, is found to be more convenient and uniform 
distribution of the amino acids along the res * 
pective zones is obtained. 

Whatman No. 1 (15 cm. diameter) filter-paper 
was used. The chromatogram was developed 
using n-butyl alcohol-glacial acetic acid-water 
mixture (40 : 10 : 50) as the developing solvent, 
the time of development being about 1-lH hours. 
The chromatogram after drying in air was dipped 
in a solution of ninhydrin in acetone*^ (0*25 gr. 
in 100 c.c. of 95% acetone) and then dried at 
37° C. in an incubator for about 15-20 minutes. 

Concentric circular zones develop on the 
paper indicating the presence of amino acids, 
the diameter of each varying with the type of 
amino acid used. The zones are clearly visible 
and well defined. Fig. 1 shows four dis- 
tinct circular zones of the amino acids, glycine, 
alanine, leucine and valine separated from a 
mixture. The accompanying table shows the R ^ 
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Fig. 1. 

Circular paper chromatograniof a mixture of Alanine, * 
Glycine, Leucine and Valine. 

A-alanine ; G*glycine; L-leucine; V-valine. 

Rf Values 


Ala nine 

.. 0-44 

Arginine (1) 

0-32 

Aji pa.1 agi 1' e 

.. 0-31 

Aspartic acid 

0«37 

Glutamic aci 1 

0-a-t 

Glycine 

0«37 

Histidine 

0-.50 

Leucine 

.. i)-T\ 

A.>- leucine 

0*70 

leu cine 

0 • 75 

Lysine 

. . n • t5 

Tvifihionine 

0-92 

Ornithine (2) 

•• U-25 

IdienylaUnine 

•• 0-70 — 0*75 

Proline 

0*49 

Sarine 

0-40 

Threonine 

0-44 

Tryptophane 

0*70 

Tyro'it^e 

. . 0*58 

Valine 

0*62 


(1) Applied as monohydrochloride 

(2) Applied as hydrobromide 

values obtained for the several amino acids 
using butanol-acetic acid-water as solvent. 

In gexieral the values are found to vary slight- 
ly from those reported by other workers by 
descending and ascending paper chromatogra- 
phic techniques. 

Amino acids which are not separated into dis- 
tinct zones can be resolved by multiple develop- 
ment technique.^ Distinct improvement in the 
separation of the amino acids is seen after each 
development. Fig. 2 illustrates the application 



Fig. 2 


IMuliiple de\elcpment of the ch.-omatogram of a mix- 
ture of Picline, Arginine and Ornithine. 

I list development 
/>. Second devtlopment 
C. I'hird development 

P. Pioline 
A, Arginine 

0. On i thine ® 

S. Solvent boundary 

of this technique to the separation of arginine 
and ornithine, which are not separated into two 
distinct zones by first development. By repeat- 
ing the development, however, the two circular 
zones relating to the amino acids are separated 
from each other, after the third development. 

Thus, amino acids can be separated by means 
of this technique and it is of particular interest 
that several chromatograms can be carried out 
at the same time and in short period. It is 
capable of wide application to the amino acid 
analysis of biological fluids. 

Full details of the method will be published 
elsewhere. 

Dept, of Biochemistry, K. V. Giri. 

Ind. Institute of Science, 

Bangalore, 

October 4, 1951. 

1. Rutter, L., .Vaittti', 1918, 161, 435; Attalysi^ 1950, 
75, 37. 2. Rao, P. S. and Beri, R. M., Proc. Ind. Acad, 
1951, 33, 368. 3. Tonnies, G. and Kolb, J. J., 

Ana/. Chem.. 195L 23, 823. 4. Jeanes, A., Wise, G. S., 
and Dimler. R. J., Ibid., 1951, 23, 415. 

STRUCTURE OF HUMULENE 
Humulene on treatment with Aschan’s reagent 
yields a crystalline, tricyclic, fully saturated 
alcohol, m.p. 116° which appears to be identical 
with the oL-caryophyllene alcohol of Asahina and 
Tsukamoto.i This reaction is of importance, 
since it transforms a monocyclic hydrocarbon 
into a tricyclic derivative. If the molecule of 
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humulene be represented by a system with more 
than 10 carbon atoms in a cycle, it is net diffi- 
cult to visualise such a transformation whic-: 
otherwise, normally is uncommon. Taking into 
account its close occurrence with y3-caryophyl * 
lene, and the structure of the latter hydrocarbon 
as proposed by Sorm, Dolejs and Pliva- and 
modified by Dawson, Ramage and Wilson,- the 
formula (I) for humulene appears to be attrac- 
tive. 




l\/ 


(I) 


This explains the reactions of the hydrocarbon 
known so far. The formation of laevulinic alde- 
hyde-^ can be explained if the exo-cyclic double- 
bond becomes endocyclic. If such a system can 
be transformed into a bicyclo-compound, we 
should normally expect a potential naphthalene 
or a potential azulene derivative. Humulene on 
treatment with p-toluene sulphonic acid gives 
a hicyclo-humulene which, on dehydrogenation 
over Pd-C at 325-335°, gives an azulene. 

Though the present studies are far from com- 
plete, it bias been thought desirable to place the 
results of the investigation on record in view 
of the publication of an advanced communica- 
tion by Clemo and Harris'"* on this subject. 

Controlled oxidation of a dihydrohumulane and 
further work is in progress to throw more light 
on the subject. 

The humulene for this investigation was iso- 
lated from the essential oil of Wild Ginger^* 
(ZingiberzeriiTiihct Smith) and h/id b.p. 
104° /3 mm., n-'', 1-5005; d” 0-8900; and Wf 
-0-9°. 


Full details will be published elsewhere. 

The author is thankful to the National Insti- 
tute of Sciences of India for the award of the 
Senior Fellowship. 


Organic Chemistry Laboratories, Sxjkh Dev. 
Indian Institute of Science, 

Bangalore 3. 


1. /. Phartn. Soc., Japan, 1922, No. 484. 463. 2. 

Czcc/l Chem. Comm., 1950, 15, 186. 3. Chcni and Ind. 
1961, 464. 4. Clerno and Ham.s, J.C.S.. 1951. 22. 5. 

Chem. and Ind., 1951, 799. 6. cf, Parihar and Datt 
Indian Soap Joiirnjl, 1950, 16 , 123, 


ANTITUBERCULAR ACTIVITY OF 
CUCNRBITA PEPO 

The following communication deals with the 
anti-tubercular activity of Cucurhita pej^o, a 
vegetable widely recommended, for arresting hae- 
moptysis and controlling the disease process in 
pulmonary tuberculosis, 


C. pepo. Roxb. 700. N. O. Cucurhitacce (Syn. 
white melon, Budi-gumbala, Kiishmayida) is 
cultivated in gardens throughout India. The 
fruit is used as a household vegetable. Extract 
from the ripe -fruit is regarded as a diuretic, 
tonic and is used in painful micturition, cal- 
careous aliections and general urinary dis- 
orders, besides its specific use in tuberculosis. 

The outer skin and the inner seeds having 
been remevzd, the fleshy part of a ripe, well - 
preserved fruit was minced with an equal quan - 
tity of watar in a waring blend :t; the extract 
was concentrated to half its volume over a 
water-bath and strained through muslin. Fur> 
thor concentration was carried out under re- 
duced pressure and finally dried over CaCL in 
a desiccator. The yield was 10% of the ori- 
ginal weight. A brown sweet-smelling syrupy 
liquid of the co-nsistency cf treacle, of pH 6-8, 
was the product obtained. 

'‘In vitro” tuberculostatic activity. — This was 
first determined in Youman’s synthetic liquid 
media using D,.. and li;.- strains of Myco. 
tuberculosis, by methods already described.-"* The 
extract inhibits the growth of these virulent 
strains completely in a 1/10,000 dilution and re- 
tards more than 50% of the grov/th in a 1/100,000 
dilution. 

The tubeiculostatic action was next tested by 
incorporating the various dilutions of the ex- 
tracts in a rich nutrient solid media (Petrick’s-^ 
media gave the best results in our studies), and 
seeding varying amounts of different strains of 
Myco tuberculosis. Tests were made in dupli- 
cate, the results being no'ied at the end of 3 
weeks. Table I summarises the results obtain- 
ed against an inocula of 0-1 mg. of tubercle 
bacilli. 

Table I 

Anti-Tubercular Activity of a Watery Extract of 
C. popo in PetriclCs media 


Concentration of the 
e.<iract 


Strain of ^^yco. tuljeiculo-is 
D,3 H.vtKT* B.C.G. 


1/100 

1/1,000 „ _ .j. 

1/10,000 + 2-f 24- 

— No gvowt'.i ; 4- to 2 4 - variou' gr.ule-. of growth. 

The growth of the fresh virulent strain Dj^^ 
was partially inhibited at 1/10,000 dilution. 
Complete inhibition of both the virulent strains 
was obtained in 1/1,000 dilution while the 
action against the non-virulent B.C.G. was of 
a much low^er order. 

The general anti-bacterial activity of the ex- 
tract against some non- acid-fast organisms was 
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determined by the standard turbidometric 
method, with the results shown in Table II. 
Table II 

Bacteriostatic Activity of C. pepo 


Organi.-ms 


Extract concentration 


i/100 1/1000 0 


Slaff.hyl ^coccus aureus 

- 

+ 

-f- 

Strepti uc'fcus p\k^tienes 

— 

+ 

+ 

Bad cell. 

± 

+ 


Bad. typhosuui 

j: 

+ 

+ 


*i: slight growth. 

While the extract retarded the growth of a 
virulent strain cf Myco. tuberculosis in 1/10,000, 
the bacteriostatic action against the gram -}- and 
gram — va bacteria tested above was very slight, 
indicating thereby that the extract exerted a 
specific action against the virulent acid-fast 
Mycc tuberculosis. 

The extract, though crude in nature, is thus 
seen to possess tuberculostatic activity of a 
degree, which could possibly be therapeutically 
useful. 

Details are being reported elsewhere. The 
identification of the active principles and the 
in vivo evaluation in experimental murine 
tuberculosis is under investigation. 

Our thanks are due to Dr. K. P. Menon for 
his advice and guidance. 

Pharmocology Labs., M. SiRSi. 

Biochemistry Dept., P. R. J. Gangadharam. 
Ind. Inst, of Science, N. N. De. 

Bangalore, 

October 9, 1951. 


1. Kirtikar, K, and B. Basu, Jiidivn Medicinal Plants^ 
1918. 2. Pandit N. A charya (Personal communication). 
3. Sirsi, M., Jour. Ind. Med. As.m., 195 i, 20, 280. 4, 

Gradwohl, R. B. J., Clinical Lab. Methods, 1918. 1356. 


SPECIFIC AGGLUTINATING ACTIVITY 
FOR HUMAN RED BLOOD CORPUSCLES 
IN EXTRACTS OF DOLICHOS 
BIFLORUS 

The presence of haemagglutinating substances 
in the seeds of certain plants has been known 
for a long time.^ Renkonen,^ Boyd and Reguerai 
and Boyd- have studied the agglutinating acti- 
vity of many species of plants against human 
red blood corpuscles. Boyd and Regiiera found 
that saline extracts of the seeds of Cv^rtain beans, 
especially Lima beans, possessed A specifi- 
city, the most powerful being a variety of 
Phaseolus limensis var. limenanus which was 
active against and Ao cells in titres of 243 
and 27 respectively. These authors tested one 
yariety of Dolichos (Dolichos lahlab) and found 


it to be active against human red corpuscles of 
groups A, B and O. 

It is the purpose of this communication to re- 
cord specific activity against human red blood 
corpuscles of group A (and AB) in saline ex- 
tracts of the seeds of Dolichos biflorus. There 
was no activity against calls of groups B and O. 
The extracts were prepared by the mortar and 
pestle technique of Boyd and Roguera. Fresh 
extracts of one variety of these seeds (Dolichos 
biflorus — Belgaum 1-1-8) were found to agglu- 
tinate and Ao cells in titres of 32, 768 and 
16 respectively. The avidity was adequate for a 
blood typing reagent, powerful agglutination re- 
sulting with the undiluted extracts in 1 minute 
against cells, aod in 414 minutes against Ao 
cells. 

This extract agglutinated all of 86 samples 
of cells, 6 samples of Ao ce.Us, 25 samples 
of A^^B cells and 2 samples of A3 cells. Acti- 
vity against AoB cells was weak. No false 
positives or negatives were encountered. The 
extract was compared with a standard human 
anti-A serum of average potency. The macro- 
scopic titres against the various sub-groups 
tested are shown below: — 


Cells 

Extract of Dolichos 
hi florus'BelQauvi 

2-1-8 

Human ami -A 
serum 

Ai 

3276S 

1024 

Ao 

16 

32 


512 

128 

AoB 

1 

16 


The activity was not lost if the extract was 
stored in the frozen state, or if freeze-dried and 
reconstituted. Storage at room temperature was 
unsatisfactory since, after about a month, the ex- 
tract produced some haemolysis of cells of groups 
of A, B and O. A similar phenomenon resulted 
after about two months in the case of the extract 
stored at 4° C.-6° C. This is not a serious objec- 
tion to the use of these extracts, because they 
are so easy to prepare. If it is not' possible to 
store the extracts in the frozen or dried state, 
they can be made up from the seeds whenever 
required. A 2% suspension of fresh cells should 
preferably be used for carrying out tests with 
these extracts. When older cell suspensions were 
used, the agglutination which resulted was 
weaker than with fresh suspensions. 

Saline extracts of Dolichos biflorus (Belgaum 
1-1-8) may therefore be used as a cheap and 
easily prepared anti-A blood grouping reagent. 
Sera of human and animal origin are much more 
expensive, require more complicated prepara- 
tion, and seldom, in the case of human sera, have 
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such a high anti-A^^ titre. So far, no satisfactory 
plant a^:ti-B reagent has been discovered, though 
the search for this continues. 

The full results of an investigation into the 
haemaggluhnating properties of extracts of 
Indian plants will be published later. 

I am grateful to Dr. B. N. Uppal and 
Dr. L. S. S. Kumar, for provision of seeds and 
much valuable aid, to Mr. K. K. G. Filial for 
technical assistance and to the Director-General, 
Armed Forces Medical Services, Ind:a, for per- 
mission to publish this note. 

Blood Transfusion Dept., G. W G. Bird. 

Armed Forces Medical College, 

Poona 1, 

September 15, 1951. 


1. Eoyd, W. C., and Regaera, R. M., J. 

1949, 62, 333. 2. IDyd, Ibid., 1950, 65, 281. 

3. Landsteiner, K., The Specificity of Serol.'>i^i cal Reactions., 
Caml)ndge, Mass.. 1947. 4. RenUone.i, K. 0... Ai^n. Med. 
exp. Biol. Feiin , 1948, 26, GO. 


THE IDENTITY OF SCIRPOBRAGA 
SPECIES ASSOCIATED WITH 
SUGARCANE IN INDIA (LEPID OPTERA: 

PYRALIDAE) 

Recently, Kapur^ (1950), has fully revised the 
taxonomy of the group of Crambine moths as- 
sociated with sugarcane in India, by actual 
comparison with type material in the British 
Museum (Natural History). In this note the 
systematic position of the so-called different 
species of schoenobiine moths attacking sugar- 
cane in India, is discussed. 

Hampson- (1896), recorded six species of 
Scirpophaga (Treitschke) from India. He dis- 
tinguished the different species chiefly by the 
colour of the wings and of the anal tuft of 
hairs of the females. Fletcher and Ghosh‘S 
(1919), mentioned two species of Scirpophaga 
from Pusa (Bihar), viz., S. xanthogastiella 
Walk, (zzauriflua Zell,) and S. monostigma 
Zell. Later, Fletcher-^ (1928), distinguished two 
species, i.e., S. nivella (= xanthogastiella Walk.) 
and S. monostigma, the latter differing from 
the former in the forewing having a black 
spot. Cherian and Subramaniam*' (1938), state 
that both the spotted (monostigma) and the 
non-spotted (nivella) specimens from Coimba- 
tore (South India) have been identified by 
Dr. Tams of the then Imperial Institute of 
Entomology, London, as S. rohodoprroctalis^ 
Hmpsn. 

Mr. M. C. Cherian informed us (in litt.) that 
the Director of Imperial Institute of Entomo- 
logy, while forwarding the identification wrote 
tp him thus: “The species of SI. auriflua and 


5. rhodoproctalis are distinct. Thie male geni- 
talia wall at once distinguish the specimens of 
that sex and the females may be recognised by 
the colour of the anal tuft which is yellow in 
auriflua and red or pinksih in rhodoproctalis. 
The identity of S', monostigma is still uncertain 
as Mr. Tams has not been able ;o trace the type 
and the description is not sufficient to enable 
the species to be determined with certainty. It 
is quite likely that it may prove to be a synonym 
of one of the two species mentioned above.” 

According to the letter quoted above, S. auri- 
flua (nivella) is distinct from 5. rhodoproctalis 
and the disthiction in the female is based on 
the colour of the anal tuft and in the male hy 
the structure of the grnitalia. We have not been 
able to compare the structure of the genitalia 
of rhodoproctalis from Singapore with our spe- 
cimens. It is, however, not known whether the 
terminalia of the two species have been com- 
paratively studied by Tams. As regards the 
colour of the anal tuft in the female, this cha- 
racter do3s not seem to be constant and is found 
to vary even in the progeny of the individuals 
bred from a particular locality. The colour of 
the anal tuft in the females of S. nivella and 
S. monostigma, has been found to vary from 
yellowish brown to pinkish or even reddish. 

We have before us in the National Pusa 
Collection a large number of specimens of Scir- 
pophaga bred from different localities in India. 
A careful study of the immature and adult spe- 
cimens from various localities shows that they 
all apparently belong to one species only. The 
habits and life-history are not only similar but 
the larval and pupal stages of the so-called 
different species bear identical morphological 
characters [Isaac and Rao,'» (1941); Isaac and 
Venkatraman," (1941)]. The original descrip- 
tion of Topeutis (= Scirpophaga) rhodoproc- 
talis has been based on a female collected from 
Singapore and described by Hampsom'^ (1919), 
as follows : ‘Head, thorax and abdomen silvery 
white, the anal tuft rose-pink; antennae blackish 
at sides; fore tibia on outer side, the fore and 
mid tarsi and the hind tarsi except basal joint 
fuscous. Wings silvery white, the forewings 
with small black spot at lower angle of cell. 
Hab. Singapore (Ridley) I type, exp. 36 mm.’ 
The above description agrees generally with 
tbiat of S. monostigma in the presence of the 
black spot at lower angle of cell. 

Breeding experiments carried out by one of 
us (Venkatraman), at the Sugarcane Breading 
Station, Coimbatore, proved beyond doubt that 
S. nivella and S. monostigma are one and the 
same species. The two species inter-breed 
freely. When a male of monostigma (spotted) 
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mated with a female of nivella (non-spotted) 
the resulting offspring were found to contain 
both the spotted and the non-spotted forms. 
Even amongst the spotted ones obtained as a 
result of the crossing there were gradations 
of sizes of spots on the wings. 

Photomicrographs 1 and 2 show the male 
genitalia of 5. nivella from Delhi and S. mono- 
stigma from Coimbatore, respectively. It may 
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Photomicrograph 1. Male genicalia of Scirpophaga 
invella from Delhi. Ae; Asleagas : Hp Harpes : Tg. 
Tegumsn Vm. Vinculum. 

Photomkrograph 2. Male geiltaUa of Scirophaga 
monostigma from Coimbatore. I^ettering as above. 

be seen that there appears to be no typical 
difference in the structure of the genital arma- 
ture in the spotted and non-spotted forms. In 
the light of the above observations, it may be 
concluded that the species of Scirpophaga 
occurring in India are identical and that there 
is only one species, viz., Scirpophaga nivella 
Fabricius, which being the earliest name has 
precsdence over others. 

Division of Entomology, E. S. NARAYANAisr. 
LA.R.I., New Delhi, T. V. Venkatraman. 
June 29, 1951. 
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A PTEROMALID HYPERPAR ASITE ON 
STENOBRACON DEESAE (CAM.) 
Sienohracon deesce (Cam.) is a potential larval 
parasite of the sugarcane and maize borers. 
jRecently, a pteromalid h^perparasite (Fig. 1) 



P^IG, 1. Pterom did fern lie X 16, 

,, 2. .^tcnohracon cocoon showing exit' hole of 

hyperparasile. 

>’ »’ ,1 cut open, to show pupal 

remains. 

’> »» ». healthy showing exit 

hole of parasite. 

Lettering, e, h. exit hole ; s.p. Stenobracon pupal remains. 


has been found to parasitise the pupae of 
5. deesce in Delhi. So far, there is no record of 
any hyperparasite attacking Stenobracon. 

The pteromalid selects fairly advanced pupae 
of Stenobracon for oviposition. Generally, only 
one hyperparasite is found to emerge from a 
single pupa. The female wasp starts laying 
eggs soon after emergence, if a host of suitable 
stage is provided. The female pierces the tough 
parasite cocoon by means of its long ovipositor 
and lays eggs inside the abdomen of the pupa. 
Fig. 2 shows the cocoon of Stenobracon contain- 
ing the exit hole (e.h.) of the hyperparasite and 
Fig. 3 shows the same cut open to show the 
remains of the Stenobracon pupa on which the 
hyperparasite grub had fed (s.p.). Fig. 4 shows 
the healthy cocoon from which the Stenobracon 
parasite has emerged out. Healthy cocoons are 
whitish in colour, while those attacked by the 
hyperparasite are dark brownish in colour. 

The au'ihor? feel that the discovery of a hyper- 
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parasite on Stenobracon will be a warning to 
other entomological workers in India, to exa- 
mine their material more carefully before in- 
troduction and establishment of the parasite in 
the field. 

Div. of Entomology, E. S. Narayanan. 

LA.R.I., New Delhi, T. V. Venkatraman.. 

July 19, 1951. B. R. Subba Rao. 


A NEW SMUT OF SUGARCANE 
On sugarcane, only culmicoloiis typ 2 of smut 
caused by UsUlago scitaminea Syd. and its two 
varieties (Mundkur, 1939), are known to occur. 
A few unusual infections of sugarcane smut re- 
ported by Chona (1943), affecting leaves, stem 
and inflorescence were also ascribed to U. scita- 
minea. But in June, 1950 the senior author, 
during his tour to Kama!, observed an ovari- 
colous smut on two sugarcane varieties, Co. 560 
and Co. 561, in a collection of about 600 varie- 
ties growing at the sugarcane sub-station. Some 
of the affected plants were brought to Delhi aiid 
transplanted for further observations. 

The smutted plants are stunted in growth, the 
internodes are shortened and there is profuse 
tillering as also the production of laterals by the 
sprouting of the normally dormant buds of the 
affected shoots giving them a bushy appearance. 
The affected plants come into flower much ear- 
lier in the season (May-June), and smutted 
panicles continue to appear for a long time. 
Almost all the panicles produced are smutted, 
rarely one or two may escape infection, and 
all the flowers are smutted suggesting the sys- 
temic nature of the smut. 

The sori are developed in essential organs of 
the host. Both stamens and pistil are trans- 
formed but at times only the ovary may be 
transformed. The sorus when still enclosed in 
the glumes, is ellipl:jc or barrel-shaped (Fig. 1) 
but tends to become conical later. The sorus is 
hypertrophied about l'/d-2 times the size of 
normal ovary and is enclosed m a whitish grey 
papery membrane, which is formed of fungal 
tissue. The sorus is usually 7-8 mm. long and 
2-3 mm. broad but the size seems to be largely 
determined by environment. Sori greatly differ- 
ent in size have been observed at different times 
of the year. The soral membrane may burst 
before the sorus comes out of the glumes or 
soon after, thus exposing the blackish powdery 
spore mass for dissemination. The rupture 
usually takes place at the tip (Fig. 2) but even- 
tually the entire membrane disintegrates. In 
the centre of each ruptured sorus, a rod-like 
structure, Columella (Fig. 3), shows itself up 
prominently and persists for a considerable 
time. The columella is hard, pointed at the tip 



and thicker towards the base, straight or slight- 
ly curved, about 6-7 mm. in length though 
columella 12 mm. long have been occasionally 
met with. It is composed of the host tissue in 
the centre with a peripheral layer of fungal 
tissue. 

Spores completely fill the sioaca between the 
columella and the soral membrane and those 
nearer the columella are lighter in colour and 
smaller in size. They are roundish, Saccardo’s 
Umber to light brownish olive in colour (Ridg- 
way, 1912), and providsd with epispore of uni- 
form thickness having indistinct pittings (Fig. 4). 
Sometimes intermixed with the spores are hya- 
line roundish cells of the same size as the spores 
or somewhat smaller. Ths pseudoparenchyma- 
tous soral membrane consists of hyaline, round- 
ish cells with very thick walls. 

Germination of spores (Figs. 5 and 6), occurs 
readily ia water and the spores start putting 
forth germ tubes in about 4 hours’ time, zho 
optimum tsmperature for germination being 
25-26° C., the maximum 30-31° C. and the mini- 
mum 10-12° C. Normally the spore produces a 
4-celled promycelium on which fusiform spori- 
dia, both terminal and lateral (Fig. 8), are pro- 
duced. Sometimes two cells of the proniyc^hum 
may join together by buckle joint (Fig. V). 
Ordinarily numerous spordia are produced 
which bud out secondary sporidia. If, however, 
the temperature for germination is unfavourable, 
say 30° C., or above, spores germinate directly 
into a germ tube. The sporidia (Fig. 9) are 
hyaline, single-celled, fusiform and measure 
10-15 /X (mostly 12-13 in length. 

In India, three closely allied species of Spha- 
celotheca resembling the one under study have 
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S ^-hacclotheca s:h:cci)ifH>'thiana. on Sacchantnt- mintjti 
Spkacelotheca s:hioeiiif urtkiana on Impcrata cyiinJnca 
Sphocelotheca sorghi on SorgJuim vidgarc 
S phacclothtxa ci^ncstta on Sorghum JuiL’pjnsc 
Sphacelothrca sp. on Sacdiarum ofpchiarum (Co. oGO and 
Co. 561) 

been recorded on Gramince. These are Sphace-- 
lotheca schweinfurthiana (Thum.) Sacc., 5. sor- 
ghi (Link) Clint, and S. cruenta (Kuehn) Pot- 
ter. Apparently all look alike. However, there 
are some minor differences between them. Their 
spore measurements (based on the study of 50 
spores each), are as follows: 

But for the spores of Sphacelotheca sorghi 
which are comparatively smaller, in the others 
there is hardly any difference of diagnostic 
value. In Sphacelotheca schweinfurthiana the 
sori tend to be tubular, slightly curved and 
pointEd but they are ovate in Sphacelotheca 
sorghi. In Sphacelotheca cruenta and Sphace- 
lotheca sp. on Saccharum officinarum (Co. 560 
and Co. 561) they tend to be intermediate bet- 
ween the two in shape. FurthErmore both these 
latter species are distinct from Sphacelotheca 
schweinfurthiana and S. sorghi in havix^g in- 
distinct pittings on the epispore. As Sorghum 
halepense happsns to be one of the parents of 
Co. 560 and Co. 561, and this smut agrees in 
all respects with Sphacelotheca cruenta (Kuehn) 
Potter, the two smuts are considered identical. 
No Sphacelotheca sp. has so far been recorded 
on sugarcane. 

Further studies on the cross-inoculation tests 
of these smuts are in progress. 

Grateful thanks are due to Dr. R. S. Vasu- 
deva, for helpful criticism and for providing 
the necessary facilities. 

Div. of Mycology and B. L. Chona. 

Plant Pathology, R. L. Muxjal. 

Ind. Agri. Res. Institute, 

New Delhi, July 6, 1951. 

1. Chona, B. L., Md. Fmg., 19j.3 4, (8), 401 04. 

2. Mundkur, B. B., ATa- Fu/L, 1930, No. 10,525-33. 

3. Ridgway, Colour Si ana ards and Colour Nome}iclature. 

SOME LEAF ABNORMALITIES OF 
AEGLE MARMELOS CORR. 

The terminal leaflet of one of the leaves col- 
lected from an Aegle Marmelos (Rutaces) 
tree growing in the departmental garden show- 
ed the formation of an ascidium (Photo 1). 
The cup-shaped ascidium measured 2 mm. 
across and had a stalk 7 mm. long and arising 
from the midrib on the lower side of the ter- 
minal pinna at a distance of 5 mm. from the 
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ExpJr.itaiim of Photogi'o'^ ks. 

1. Terminal leaflet showing the stalked ascidium aris- 
ing fioni the midrib on the lower side of the pinna. X3. 

2. A single leaf on a branch showing only two leaflets 
the tlurd (basal) leaflet being suppressed. X-J. 

3. A small branch showing a few normal trifoliate 
leaves and one leaf where the two basal leaflets are 
suppressed and only the terminal leaflet remains. X . 

tip. Serial sections of the ascidium, its stalk 
and the part of the leaf on which it is boriie, 
showed the following anatomical features. The 
single arc-shaped bundle of the leaf midrib is 
cut into three arcs by sclerenchymatous wedges. 
On 3 of these arcs moves to the lower side, into 
the stalk, and splits up into a number of strands. 
These later on arrange themselves ixito a con- 
centric bundle with plates of xylem, and tra- 
verse in this manner the greater part of the 
stalk of the ascidium. Just near the base of 
the ascidium the stalk becomes hollow in the 
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centre and the concentric bundle flattens out 
into a small arc as in the midrib of the leaf. 
This is the only prominent bundle seen in trans- 
verse sections of the ascidium. From this bun- 
dle arise a number of strands like the lateral 
veins from the leaf midrib and form a regular 
network in the ascidium. In all these bundles 
the xylem faces the interior of the ascidium. 
The mesophyll of the ascidium is differentiated 
into the spongy and palisade. The ascidium is 
lined by a layer of epidermis below which oc- 
curs the palisade parenchyma, 2-3 cells thick. 
A few stomata were also found interrupting 
this epidermis. Secretory cavities occur both 
in the leaf and in the ascidium but are not 
seen in the stalk. 

The ascidium described above falls uxider the 
category known as Notoascidium.'^ Worsdell- 
mentions that such ascidia have been seen aris- 
ing from the lower side of Brassica oleracea 
(Cabbage) leaves and has figured a specimen 
of the same species showing the ascidium aris- 
ing from the upper surface.-^ Other examples 
quoted by him are .Redera heliXj Michcelia 
champaka, and the well-known and quite com- 
mon Codiceum variegatum. Masters^ has also 
figured a lettuce leaf showing an ascidium on 
the underside. 

It appears as though the ascidium described 
in this note is of the nature of an enation — a 
stalked leaf with an abbreviated lamina (form- 
ed by the excavation of the stalk) which has 
folded itself inwards to form an epiascidium. 
The outer surface of the ascidium is evidently 
the morphological lower surface of a leaf. This 
is borne out by the fact that the xylem of the 
bundles and the palisade tissue both face the 
interior of the ascidium. This direction is quite 
opposite to the one in which the same tissues of 
the leaf face. This fact is quite in obedience 
to the ‘law of laminar inversion, according to 
which opposed laminar surfaces are similarly 
constituted’. 

Other abnormalities noticed were the sup- 
pression of one (Photo 2) or both the basal 
leaflets (Photo 3), of the trifoliate leaf. Both 
these cases come under the category known as 
Simplification.^ Penzig^ quotes examples of 
Aegle Marmelos leaves where the terminal 
leaflet itself is modified into a small basal 
epiascidium. So far as could be made out no 
other leaves of the small tree in the depart- 
mental garden showed the ascidium figured in 
Photo 1, nor did any of the pinnae show the 
basal epiascidium quoted by Penzig. The oc- 
currence of a Notoascidium and the other ab- 
normalities referred to above have, so far as I 
am aware, not yet been recorded in Aegle Mar- 


melos. I wish to express my thanks to Mr. K. P. 
Srivastav who very kindly cut the serial sec- 
tions for me. 

Department of Botany, A, R. Rao. 

University of Lucknow, 

September 6, 1951. 

I. Pciizig, O*, P 1921, 1, p. 3. 2^ 
Worsdell, \V. C., Principles of Plant Terntoli\.:y, 

196 98. 3. — , lot. eii-,'^\‘ XV, fig. 2. 4. Masters, M. 

T., Vegetable Teratology. iS69. 313. 5. Worsdell, W. C.. 

loc.cit^, P.J90. 6. — , /A'V/., 182. 7. Penzig. Q., Pfianzen 

teratologic, J 921 , 2, 20 1 . 

HALF INFERIOR OVARY IN A VARIETY 

OF KHARB002A, CUCUMIS MELO L. 
The character of inferior ovary is very much 
fixed in the family Curcurhitacece, but in a recent 
survey of the eastern districts of Uttar Pradesh 
to collect different variants of kharbooza (Cucu- 
mis melo, L.) it was found that, in all the 
variants numbering 90, the ovary is never com- 
pletely inferior as it is found in other species 
of the genas Cucumis or varieties of C. melo 
L. like kakri (var. utilissimus) , phut (var. 
Momordica). In Kharbooza, as a rule, the calyx - 
cup always falls short of the developing ovary, 
and a small part of the ovary is always left 
exposed at the apical end. This exposed part 
appears as a cap on the rim of the calyx-cup 
and varies in size and form in different vari- 
ants. 

lu the type under investigation the exposed 
part of the ovary is practically half out of the 
calyx-cup (Fig. 1). 



FIG‘ 1. A fruit of Ciiaitistnelo L. (Kharbooza) 
showing half exposed ovary. A. Exposed ovary. B. 
Rim of the calyx-cup. 

It is proposed to continue the work in other 
parts of the State. 

Herbarium, K. N. Kaul. 

The National Botanical Gardens, 

Lucknow, September 19, 1951. 
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OBSERVATIONS ON THE VIABILITY 
OF FREEZE-DRTED RANIKHET 
(NEWCASTLE) DISEASE VACCINE 
Following the technique of Iyer and Dobson 
(1940), who first showed that virulent New- 
castle disease virus (the identity of which with 
the Ranikh.et disease virus has been fully estab- 
lished) could be attenuated by serial passages 
in embryonating eggs, Haddow and Idnani 
(1946), evolved a strain of attenuated Rani- 
khet disease virus which has proved most 
effective in affording protection against this 
highly fatal disease of fowls and since then, a 
vaccine prepared from this strain is being ex- 
tensively used in India and many foreign coun- 
tries. The immunity produced by such a vaccine 
has now been shown to last up to at least four 
years which is practically the normal span of 
life of a fowl (Seetharaman, 1951). 

On account of its very fragile nature, this 
vaccine is liable to deteriorate rapidly under 
ordinary atmospheric conditions. Experiments 
were undertaken with a view to evolve a 
desiccated product with better keeping quali- 
ties so that the vaccine could be supplied in a 
potent form by post even to places far away 
from the place of its manufacture. 

The first attempts in this direction were to 
dry the vaccine, which consists of live attenu- 
ated virus contained in the allantoamniotic fluid 
collected from the embryonating eggs used for 
the propagation of the virus, in 0-25 c.c. volume 
in 0-5 gm. glucose base. The powder thus ob- 
tained on test in fowls did not show any signs 
of deterioration as compared withi the original 
wet vaccine. It was also found to be potent 
when tested after 5 days’ storage at 37° C., 
after 15 days at 32° C. and after 90 days at 
room temperature (19-26° C.)* But when des- 
patched by post to different places in the plains 
in the month of October and received back for 
test, the vaccine proved potent after 5 days 
but not after 7 days of despatch.; thus indi- 
cating that although some improvement had 
besn effected in the keeping quality of the vac- 
cine as a result of desiccation, it was not to 
the desired extent. 

On the assumption that virus particles lodged 
in the intact cells would be less liable to the 
action of physical agents, like heat and light, 
it was decided to incorporate into the vaccine 
for drying, the chorioallantoic membrane from 
the infected eggs. This membrane was found 
to have in it the same concentration of virus 
as the allantoamniotic fluid. A suspension, 
prepared by grinding the membrane in double 
its quantity of allantoamniotic fluid was dried 
by cryochem process in small tubes in 0*25 c.c. 
quantities. On test, this powder was found to 
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retain its potency after 40 days’ storage at 37° C. 
and after 21 days’ storage at 42° C. — the maxi- 
mum period of storage so far tested. Tubes con- 
taining this dried vaccine were despatched by 
post to Lucknow, Bombay and Madras and were 
received back after periods varying from 6 to 
16 days. When tested in fowls, this vaccine was 
found to be potent even in a dilution of 10"^. 
The dilution of the wet vaccine used as a routine 
for vaccination of fowls being 1 c.c. of a 10~"’ 
dilution, the dry vaccine prepared as above 
when used in the same dilution of 10“^ pro- 
vided a fully potent product capable of easy 
despatch by post even to remote places. 

Large scale field trials are being undertaken 
with this new product to compare its immunis • 
ing properties with those of the original wet 
vaccine. The details of this work along with 
the results will be published in due course. 
Ind. Vet. Res. Inst., M. R. Dhanda. 

Mukteswar-Kumaun, U.P. C. Seetharaman. 
May 22, 1951. P. R. Nilakantan. 

1. Hadlow, J. R., and Id.iani, J. A., Indimi J, Vet* 
Sd., 1946. 16, 45. 2. Iyer, S. G., and Dobson, N., Vet. 

jRes^ 1940, 52, 889. 3, Seetharaman, C., Indian Sci. 

Ccngr. Assoc. ^ 1950 ; Ind. J. Vet. Sci.., 1951 (in press). 

SPONTANEOUSLY-ORIGINATED 
HEXAPLOID AND TETRAPLOID 
PLANTS IN CAJANUS CAJA^ MILL SP. 
Ten unusual plants, having thicker and larger 
leaves and abnormal floral structures as com- 
.pared to those of the diploid plants, were ob- 
served at Kanpur during 1950-51. Chromosomal 
counts from smear preparations of the anthers 
showed that one plant was hexaploid, N = 33, 
and nine plants were tetraploids, N = 22. The 
hexaploid plant was definitely smaller in height 
than the representative plants of the tetraploids 
or the diploids. The hexaploid plant did not 
set a single seed. Out of the tetraploid plants 
two se'c sufficient number of seeds, three set a 
few seeds only and the remaining four did not 
set any seed at all. 

A probable cause of the origin of such a 
large number of polyploids may be the doubl- 
ing of chromosome numbers in the diploids, 
giving rise to tetraploid plants, and in a tri- 
ploid, which may have been present in the field, 
giving rise to hexaploid plant, by natural cold 
treatment of the standing crop by hail storm 
during the month of March in 1950. 

The detailed chromosomal configurations and 
morphological descriptions of these plants will 
be published later. 

Govt. Agricultural College, G. N. Pathak. 
Kanpur, R. S. Yadava. 

July 31, 1951. 
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REVIEWS 


The Chemistry of Uranium, Part I. The Ele- 
ment, Its Binary and Related Compounds. By 

J. J. Katz and E. Rabinowitch. McGraw-Hill, 

1951. Pp. 610. 

The book under review forms the fifth volume 
of Division VIII of the National Nuclear Energy 
Series, an important publication sponsored by 
the United States Atomic Energy Commission. 
This series publication, which when completed 
would run into several volumes, con.ains a com- 
prehensive account of the scientific and technical 
achievements of the war-time projects for the 
development of atomic energy. 

Very little was known about the chemisd'y of 
uranium before 1940. As a knowledge of the 
chemical properties of uranium and its com- 
pomids was required in the developmant of 
nuclear energy, a detailed programme of expa- 
rimeiital research in uranium chamistry had to 
be undertaken even at the very incephon of 
thie Atomic Energy Project. These investiga- 
tions led to a vast accumulation of new chemical 
information. After the war, the publication of the 
results of fundamental research in the held of 
uranium chemistry in the National Nuclear 
Energy Seines was entrusted to Dr. Katz and 
Dr. Rabinowitch who were both employed in the 
Information Division of the Manhiatten Project. 
The first part of this treatise on uranium chemis- 
try has just been published and is being reviewed 
here. It deals with the element uranium — its oc- 
currence, preparation and physical and chemi- 
cal properties — and simple uranium compounds. 
It is the field described by the vague term, “Dry 
Uranium Chemistry”. 

The book is divided into 16 chapters, which 
have been grouped into four parts. Part I deals 
with the isotopic composition and the atomic 
properties of the element uranium and also with 
the occurrence and composi'tioxi of uranium 
minerals. An account of the methods of extrac- 
tion of uranium from ores and the preparation 
of the pure metals is given in Part II. The phy- 
sical and chemical properties of uranium metal 
have also been described in detail in the same 
section. In this Part is included a brief survey 
of the mutual solubility of uranium and various 
metals and a description of some inter-metallic 
compounds of uranium. The next Part dsals 
with the simple binary compounds of uranium 
such as hydrides, oxides, borides, carbides, 
Silicides, sulphides, etc. Their methods of pre- 


paration, physical and chemical properties and 
uses have been described. Part IV is devoted to 
the very important group of binary compounds 
of uranium, namely, fluorides, chlorides, bro- 
mides and iodides. The properties of uranium 
hexafluoride which is the only known stable 
gaseous compound of uranium have been describ- 
ed in some detail. 

The book can be described as a review of 
ihe available “declassified” information on the 
subject. The review is neither critical nor com- 
plete, as a part of the information on basic 
uranium chemistry is still kept restricted. The 
references to the original papers and to pro- 
ject literature have been very exhaustive. The 
book is of very great interest not only to in- 
organic chemists but also to atomic physicists. 

R. S. K. 

The Interpretation o£ X-Ray Diffraction Photo- 
graphs. By N. F. M. He.'.ry, H. Lipson and 
W. A. Wooster. (Macmillan & Co., London). 
1951. Pp. 258. Price 42 sh. 

This book satisfies a long-felt need for a com- 
prehensive treatise on the practice of X-ray 
crystallography. There are, of course, a num- 
ber of works dealing with the principles of the 
subject; but with the exception of Buerger’s 
book, none of them are really helpful to the 
practical worker. Buerger has, however, con- 
fined himself to moving film methods and to 
the precision determination of lattice spacings, 
to the exclusion of other methods. On the other 
hand, the book under review covers practically 
the whole gamut of techniques which are of 
general use at present. 

The first three chapters deal briefly with crys- 
tal symmetry, the properties of X-rays and the 
derivation of Bragg’s Law and its interpreta- 
tion in terms of the reciprocal lattice. The re- 
maining fourteen chapters are mainly devoted 
to the interpretation of various types of photo- 
graphs. These deal not only with the determi- 
nation of the unit cell and the methods of in- 
dexing the spots, but also with other techniques 
such as the study of orientation in single crys- 
tals, of preferred orientation and grain size in 
polycrystalline aggregates, measurement of in- 
tensities and the identification of materials by 
powder photographs. 

The book abounds in charts and photographs; 
these are reproduceej to scale and examples have 
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been set for being worked out. A large number 
of tables are included, mainly as appendices, so 
that it is unnecessary to refer elsewhere for any 
data. A novel feature of the book is the method 
of numbering figures and tables by means of 
the pages in which they occur, and this' greatly 
facilitates cross-references. So also, the inclu- 
sion of references along with the author index 
is to be commended. But the numbering of 
sections is not so convenient; the use of three 
numbers, e.g., 10, 1. 6, may, no doubt, strike a 
familiar chord ‘co the crystallographer accus- 
tomed to his likl, but one is likely to forget the 
number of the sub -section by the time he has 
looked up the chapter and the section. 

In spite of the excellence of the treatment, 
in so far as the subjects treated in the book 
are concerned, the reviewer cannot subscribe 
to the view that it is a suitable text book for 
a beginner to learn X-ray crystallography. A 
good amount of previous knowledge of the sub- 
ject is assumed and it is surprising to find the 
topic of structure factors discussed for the first 
time only in Chapter 15. The result is that many 
statements in the earlier chapters, c.p., “The 
study of systematically absent reflectioxis is 
essential in the determination of : pace- 
groups. ...” in 7, 5. 2 and “But it is clear that 
orders of 0001 occur only when I = 3n, and 
therefore a screw-triad axis must be present” 
in 10 , 3, 3 are net readily appreciated. This is 
particularly so, because a discussion of what are 
space-groups or screw-triad axes is considered 
to be beyord the scope of the book. The re- 
viewer hopes a brief account of space-group 
theory would be included in a later edition, so 
as to make the book more self-contained. 

The printing and get-up are excellent, and 
there appears to be not a single typographical 
error in the whole book. The index, however, 
is not complete, for instance, it does not con- 
tain the reference to Lonsdale, 1947 h, found in 
pages 42 acd 205 and “space-group” occurs in 
many more pages than are mentioned in the 
index, e.g., 100, 145, 149, 160, etc. 

The book will prove to be an indispensable 
companion to the “general practitioner” of X-ray 
crystallography. 

G. N. Ramachandran. 

The Yeast Cell — Its Genetics and Cytology. By 

Carl C. Lindegren. (Educational Publishers, 

Inc., Saint Louis), 1949. Pp. xviii4-365. 

The author, who is a distinguished cytologist, 
bias presented in this volume, a reviev/ of eight 
years’ of his own pioneering studies on the 
genetical and cytological aspects of the Yeast 


Cell. These researches have shown that the 
Yeast Cell is a conventional cell with chromo- 
somes, nucleolus, histerochromatin, centrosomes 
and mitochondria. For the first time, the chro- 
mosome maps of the Yeast Cell have been con- 
structed and new concepts of the nature of 
hereditary apparatus, developed. The author’s 
views may be considered revolutionary and un- 
orthodox from many points of view but h!e has 
raised many interesting points which would 
stimulate helpful controversy and lead to fur- 
ther progress in this difficult subject. 

The work described in this volume has been 
made possible by the continued and generous 
support extended to the author by the famous 
Brewers, Anheuser-Buch Inc. The enlightened 
interest shown by this firm is in line with the 
tradition of breweries in Europe, like the Carls- 
berg Brewery, who have taken a keen interest 
in the promotion of investigations in pure 
sciences. 

Modern Plastics. Second Edition. Revised. By 

Harry Barron. (Chapman & Holl, Ltd., Lon- 
don), 1949. Pp. xx-j-779. Price 50 sh. net. 

The first edition of this extremely useful, 
highly informative and admirably introductive 
volume on modern plastics was written in 1944, 
on the eve of the Allied invasion of Europe, 
an event which highlighited in a vivid and spec- 
tacular manner, the vital and varied role played 
by plastics in the production of mimitions. 
During the subsequent post-war years, the 
peace-time applications of plastics have been no 
less varied and extensive; the post-war period 
has witnessed not only the large-scale manu- 
facture of plastics formerly considered as labo- 
ratory curiosities, but also a phenomenal ex- 
pansion of the applications of plastics. To-day 
plastics which has attained the status of a major 
industry, is able to offer to the engineer and the 
technologist, a bewildering variety of materials 
of construction, possessing attractive and ver- 
satile properties. The introduction of plastics 
as a material of construction into industry, has 
served to conserve the strategically important 
metallurgical resources. 

The author has taken advantage of the second 
edition to revise the subject and bring it up- 
to-date. The volume is divided into six parts 
and consists of 32 chapters dealing with the 
various aspects of the plastics industry — ^raw 
materials, manufacturing processes, plastic 
technology, machinery and equipment, applica- 
tions of plastics, chemical and physical testing 
of the products, 
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The volume constitutes an excellent introduc- 
tion to the subject of plastics, furnishing infor- 
mation and data of practical value and tech- 
nological interest. 

Fats and Oils; Soyabeni and Soyabean Pro- 
ducts, Vol. II. Edited by Klare S. Markley. 

(Interscience Publishers, Inc., New York), 

1951. Pp. xviiH-541-1145 and Figs. 83. Price 

$ 11-00. 

This, the second volume of the series on Fats 
and Oils, dealing with soyabean, may be con- 
sidered a supplement to the first volume. 
Other equally important aspects of soyabean 
and its products have been dealt with in this 
volume. 

Solvent extractions of oil is fast replacing 
the other expeller processes. But as originally 
adopted, solvent extraction led to serious fire 
hazards and application of modern methods b.as 
overcome the initial difficulties. Solvent ex- 
traction has now been developed to a high 
degree of perfection. 

Soya lecithin, which is a by-product in sol- 
vent extraction, plays a very important role in 
many commercial and food industries. It is 
interesting to note that soya lecithin acts bet- 
ter than lecithin from other sources. The other 
important qualities of soya lecithin have been 
discussed from the standpoint of its utility for 
practical application. 

The chapter on nutritional value of soyabean 
and soyabean products gives a comprehensive 
treatment of the value of fat in nutrition and 
how this fat could largely be met from soya- 
beans. In fact, the development of soyabean 
in U.S.A. to this extent is mainly based on 
its fat content. 

These two volumes supply a long felt need 
in putting together work done in various labo- 
ratories on the different aspects of soyabean. 

The book bears good illustrations of the vari- 
ous equipment used in soyabean processing in- 
dustry. The get-up is as usual excellent, and 
the book is bound to benefit the research work- 
er greatly. S. S. D. 

Advances in Carbohydrate Chemistry, Vol. V. 

Edited by C. S. Hudson and S. M. Cantor. 

(Academic Press Inc., New York), 1950. 

Pp. xi+322. Price $6-80. 

This addition to the earlier volumes of the 
series has a new pair of editors but the editorial 
policy has been the same, namely, to have ‘in- 
dividual contributors furnish critical, integrating 
reviews rather than mere literature surveys’ in 


the broad field of carbohydrate chemistry. The 
present report results from the efforts of four- 
teen contributors to ten reviews. These repre- 
sent such a wealth of material of interest to 
the specialists as well as to the general chemist 
tihat a brief review could only serve by indicat- 
ing the range of subjects covered. These in- 
clude : Applications in the carbohydrate field of 
reductive desulfurization by Raney nickel 
(H. G. Fletcher and N. K. Richtmyer), Enzymic 
synthesis of sucrose and other disaccharides 
(W. Z. Hassid and M. Doudoroff), Enzyme spe- 
cificity in the domain of carbohydrates (A. Got- 
tsdhialk), Pectic enzymes (Z. I. Kertesz and 
R. J. McColloch), Crystallinity of the Celluloses 
(R. F. Nickerson), Commercial Production of 
Crystalline Dextrose (G. R. Dean and J. B. Gott- 
fried), The Methyl Ethers of D-Glucose 
(E. J. Bourns and S. Peat), Anhydrides of the 
Pentitols and Hexitols (L. F. Wiggins), Action 
of Certain Alpha Amylases (M. L. Caldwell and 
M. Adams), and Xylan (R. L. Whistler). 

The various chapters have been presented 
with remarkable clarity and conciseness and 
should save several hours of literature search 
to 'those engaged in related fields of work. 

A. Sreentvasan*. 

Industrial Oil and Fat Products. By A. E. Bailsy. 

Second Ediiion. (Intersciance Publishers, New 

York), 1951. Pp. vi-1-967. Price $15. 

The 1951 edition is in many ways a new and 
a thoroughly revised book with 217 additional 
pages of t:xt and 53 more illustrations. The 
get-up a-:d printing is of the same high stand- 
ard as other books by Interscience Publishers. 

The chapter on the reactions of fats and fatty 
acids has been brought up-to-date with fulPr 
details, rancidity now occupies more than three 
times its former space, and information has 
been .supplied regarding the now important 
spectral characteristics of oils. Amongst the 
new items mention must be made of data on 
hydrogenated shortenings, a review of the in- 
dustrial applications of surface active agents 
and sections on the newer synthetic drying oils, 
co-pclymerising materials and manufacturing 
operations in the varnish industry. 

Thi 3 bulk of the volume, however, is devoted 
to the technology of oil and fat industries in 
which the author describes the recent advances 
in industrial research on unit processes like 
solvEnt extraction, refining, bleaching, hydro- 
gefnation and decdorisation. To workers in India 
especially, this book will be of inestimable 
value. 

S. A. Saletore. 
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The Plant Glycosides. By R. J. Mcllroy. (M/s. 
Edward Arnold & Co.), 1951. Pp. 138. 

Price 18 sh. 

Parasitic Animals. By Geoffrey Lapage. (M/s 
Cambridge University Press), 1951. Pp. 
xxi+351. Price 21 sh. net. 

ABC of Agronomy. By R. K. Misra. (Published 
by K. L. Misra), 1951. Pp. 121. Price not 
given. 

The Parasites of Dom.estic Animals. By Thomas 
W. M. Cameron. (M/s. Macmillan & Co.), 
1951. Pp. xvi+420. Price 38 sh. net. 
Hydroponics. By J. Sholto Douglas. (Oxford 
University Press), 1951. Pp. xii+147. 
Price Rs. 6. 

Studies on the Natural Fats, Vol. II, Part IV. 

By A. R. S. Kartha. 1951. Pp. 111. Price Rs. 2. 
The Chemistry and Technology of Food and 
Food Products, Vol. II. By Morris B. Jacobs. 
(Interscience Publishers), 1951. Pp. xxvi-|- 
839-1769. Price $15.00. 

Biochemistry and Physiology of Protozoa, Vol. I. 
Edited by Andre Lwoff. (M/s. Academic 
Press), 1951. Pp. x-1-434. Price $8.80. 
Styrene — Monomers. By A. L. Ward, Wl. J. 
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Roberts, E. R. Blout and H. Mark. (M/s. Inter- 
science Publishers, Inc.), 1951. Pp. 126. 
Price $ 3.50. 

Survey of Modern Electronics. By Pant G. 
Andras. (Asia Publishing House), 1951. 
Pp. x-h522. Price $ 5.75. 

Theory and Design of Valve Oscillators, Vol. VII. 
By H. A. Thomas. (M/s. Chapman & Hall), 
1951. Pp. xv+317. Price 36 sh. 

The Intelligent Use of the Microscope, Second 
Edition. By C. N. Olliver. (M/s. Chapman & 
Hall), 1951. Pp. xii-[-192. Price 15 sh. 

Atlas of Framhoesta. By K. R. Hill, R. Kodijat 
and M. Sardadi. (World Health Organisation), 
1951. Pp. 18. Price 5 sh. 

Carhuration, Vol, I, 3rd Edition. By Charles PI. 
Fisher. (M/s. Chapman & Hall), 1951. Pp. 
xv-l-356. Price 36 sh. 

Patented Inventions of the C.S.I.R., 1951. 

C.S.I.R., New Delhi. Pp. 556. Price Rs. 15. 
Scientific Survey of Eastern Scotland. (M/s. 
Macmillan & Co.), 1951. Pp. 207 + a map. 
Price 25 sh. net. 

The Neglect of Science — Essays Addressed to 
Laymen. By F. E. Simon. (Basil Blackwell), 
1951. Pp. v+138. Price 8 sh. 6 d. 


INTERNATIONAL CHEMICAL CONCL AVE~1651 


T he International Chemical Conclave was 
held in New York from the 3rd to 13th Sep- 
tember, 1951. There were nearly 18,000 dele- 
gates representing over sixty nationalities; How- 
ever, there were no representatives from the 
countries of Eastern Europe under Communist 
control. 

The first five days of the conference were 
devoted to the 75th Anniversary of the Ameri- 
can Chemical Society when the Priestly Medal 
was presented to Dr. E. J. Crane. During the 
session, many technical papers were presented. 

The rest of the Conclave was devoted to the 
12th International Congress of Pure and Ap- 
plied Chemistry. Many sectional meetings were 
held during which a large number of technical 
papers was presented- The most outstanding 
paper of the Conclave was that submitted by 
Prof. Woodward of the Havard University in 
which he described the synthesis of many of 
the important steroids including cholesterol, 
etiocholanic acid and cortisone in their naturally 
occurring forms. 

One special feature of the Conclave was the 
section on chemical education. Chemists as a 
whole, and specially in America, seem to be 
very much interested in evolving and improv- 
ing suitable methods for teaching chemistry to 
students of various educational levels. In Orga- 


nic Chemisty, for example, considerable empha- 
sis is laid on the electronic interpretations of 
organic reactions. Physicochemical methods like 
spectroscopy are being extensively used for 
•i^outine operations. Instrumental methods of 
analysis are replacing the usual chemical 
methods in many analytical procedures. 

One novel feature of the Conclave was the 
congregation of younger chemists below forty 
years of age from various countries under the 
Younger Chemists’ International Project. There 
were 261 participants from forty-eight national- 
ities, of whom eleven were from India. The 
necessary finance was provided for the Marshall 
Aid countries by the E.C.A. and the non-Mar- 
shall Aid countries by the Ford Foundation. 

After the Conclave, the participants were 
divided into groups according to their interest 
and taken in conducted tours for three weeks 
Li different parts of the States. During the tour, 
they had the opportunity to visit many institu- 
tions including Universities, Research Institu- 
tioiis, Government Laboratories and Industrial 
concerxis-. 

Each participant in the Younger Chemists’ 
International Project was also presented with 
$ 100 worth of technical books by the Ameri- 
can Chemical Societies. 


S. C. B. 
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SCIENCE NOTES AND NEWS 


International Pharmacopoeia 

WHO is preparing an International Pharma- 
copoeia that will cover the most important medi- 
cines used throughout the world. When complet- 
ed, the manual will consist of three volumes 
covering several hundred drugs. The first volume, 
already published, includes pain killers, sleep- 
ing pills, antimalarial drugs, sulfa drugs and 
other compounds for fighting infection, and the 
most important vitamins. It is expected that 
antibiotics and hormones will be covered in the 
later volumes. 

Symposium in Chemistry 

It is proposed to hold a symposium on Che- 
mistry oj Hydrous Oxides at the next Annual 
Session of the National Academy of Sciences, 
India, to be held in January, 1952. Dr. S. Ghosh, 
Reader in Chemistry, University of Allahabad, 
is expected to be the Chairman. Intending con- 
tributors are requested to send their papers 
accompanied by short abstracts by Air Mail im- 
mediately. 

Award of Research Degree 

On the recommendation of a Board of Exa- 
miners consisting of Prof. Kathleen Lonsdale, 
Dr. W. A. Wooster and Dr. R. Furth, the thesis 
entitled '‘Crystal Elasticity (Ultrasonic and 
other Methods)” by Mr. R. V. G. Sundara 
Rao, M.Sc., has been declared qualified for :,he 
degree of Doctor of Science in Physics of the 
Andhra University. 

On the recommendation of a Board of Exa- 
miners consisting of Prof. Sir John Simonsen, 
Prof. R. P. Linstead and Prof. Sir Ian Heilbron, 
the thesis entitled, "Synthetic Experiments in 
Trihydroxy Flavones and Study of Some Flower 
Pigments” by Mr. N. Viswanandham, M.Sc., 
has been declared qualified for the degree of 
Doctor of Science in Chemistry of the Andhra 
Universiy. : > ] . ^ 

ISI — Fourth Annual Report 

An important feature of the year’s achieve- 
ment which the Report records in detail was the 
growing recognition accorded to Indian stand- 
by industry and Government Departments, 


such as the Directorate- General of Industries 
and Supplies, the Railway Board, Directorate of 
Technical Development, Ministry of Defence and 
the Indian Posts and Telegraphs Department, 
which 4 either adopted them in place of their 
older specifications or modified their purchase 
specifications by suitable reference to them. In 
the matter of laboratory facilities for tests, the 
Institution continued to receive active co-opera- 
tion and assistance from all quarters in the 
country, and particularly from the laboratories 
of the Council of Scientific and Industrial Re- 
search, the Forest Research Institute, Dehra 
Dun, the Technical Development Establishment 
Laboratory (Stores), Kanpur, and the Govern- 
ment Test House, Alipore. 

New subjects accepted for standardisation in- 
clude transformers, chokes and wires used in 
radio industry, non-magnetic non-ferrous 
metals, wood poles, cast iron pipes, copper and 
brass tubes, wood screws, textile machinery, 
handloom cloth, seasame oil, groundnut oil, oil 
of peppermint, sodium stannate, potassium 
metabisulphite and phenyl. 

In the international sphere the ISI is a mem- 
ber of the Council of the International Organisa- 
tion for Standardisation (ISO), and the Direc- 
tor, Indian Standards Institution, is the Vice- 
President of the ISO. 

Geological Mining and Metallurgical Society of 

India 

The Twenty-Seventh Annual General Meet- 
ing of the Geological, Mining and Metallurgi- 
cal Society of India was held in Calcutta, on 
14th September, 1951. In his Presidential Ad- 
dress to the Society, Dr. West drew attention 
to India’s recent work on the development of 
mineral resources of the Damodar Valley, and 
pointed out that progress so far achieved in 
this direction was largely based on the funda- 
mental geological work carried out in the past. 
He, therefore, laid great stress on this type of 
fundamental geological work which must be 
carried out alongside work of more important 
practical significance. 

Mr. B. P. Agarwalla, at present Vice-Presi- 
dent of the Society, was elected President, and 
Professors N. N. Chatter jee and N. L. Sharma 
were elected Joint Honorary Secretaries of the 
Society for 1951-5?. 
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Solar Eclipse Expeditions 

Plans are being made for at least six expedi- 
tions which will make use of a total eclipse of 
the sun on February 25, next year, and a report 
on weather prospects has been prepared by a 
Commission of the International Astronomical 
Union. 

The duration of totality will be 3*0 minutes, 
the belt of totality stretching from Equatorial 
Africa to the U.S.S.R. with the Nile Valley near 
Khartoum as the most favoured area. 

International Industries Fair 
The Bombay International Industries Fair 
will be held in December under the patronage 
of the Indian . Government and under the aus- 
pices of the Engineering Association of India. 

The Fourth Indian Pharmaceutical Congress 
Arrangements are being made for the Fourth 
Session of the Indian Pharmaceutical Congress 
to meet in Jaipur during the end of December, 
1951. The programme will include science ses- 
sion for the reading and discussion of research 
papers under five sections : 

Pharmacy, Pharmacognosy, Pharmacology, 
Ayurvedic Medicines and Pharmaceutical Che- 
mistry. A symposium on “Pharmaceutical Edu- 
cation” will be the special feature of this session. 

Photosynthesis in the Laboratory 
The process by which the plant uses solar 
energy to convert water and carbon dioxide 
into carbohydrates is beheved to consist of 
two stages : photolysis of water and redu?tive 
fixation of carbon dioxide. The second stage is 
presumed to be catalysed by enzymes and a 
trace of manganese. • A significant portion of 
this process of photosynthesis has been repro- 
duced in the test tube, according to a report 
on w’ork by Prof. D. I. Armour of the Uni- 
versity of California. Pyruvic acid was con- 
verted to malic acid and oxygen was evolved, 
exactly as occurs in plants. The catalytic role 
of manganese in the reaction confirms previous 
theories of its importance as a trace eJement in 
the soils. The achievement may be vi long step 
towards a scientific advance that would be 
fully as important as the achievement of nuclear 
hssion. 

Inter-Commonwealth Post-Graduate Scholar- 
ships in Science . 

The above-mentioned publication, compiled by 
B.C.S.O. and published by H.M. Stationary Ofhce, 


Current 
Science 

is a comprehensive list of post-graduate scholar- 
ships available for scientific study within the 
Commonwealth. The main object of the list is 
to encourage the movement of scientL^'-ts wichin 
the Commonwealth, and only those awards open 
to members of at least one Commonwealth coun- 
try or colony other than the awarding one have 
been included. The price of the pubiication is 
5 sh. and copies are available at all branches 
of H.M. Stationary Office. 

Penicillin Manufacture in India 

The Draft Agreement between the Govern- 
ment of India on the o-'.e hand, and WHO and 
UNICEF on the other, for the manufacture of 
penicillin in India, has been finalised. It is pro- 
posed that the penicillin factory jshcjuld 
located in the Poona District. 

The factory wfill be entirely ow'ned and con- 
trolled by the Government of India, and 
UNICEF will supply all the imported equip- 
ment, estimated at 850,000 dollars. 

Other clauses of the agreement are that WHO 
will provide technical assistance and also arrange 
for the training ox Indian personnel at an ap- 
proximate cost of 350,000 dollars, WHO will 
award Fellowships for advanced training in 
connection with the operation of the plant. Pro- 
duction is likely to start in December, 1953, 
while full production is likely to be reached 
about a year later. 

Dr. B. Mukerji 

Dr. B. Mukhei'ji, Director, Central Drug Re- 
search Institute, has been elected a Member 
of the Scientific Research Society of America. 
He has been invited as an expert to serve on 
the Advisory Panel of the International Phar- 
macopoeia. 

International Technical Cooperation 

Under the various schemes of technical 
assistance from foreign countries, India has so 
far obtained 32 experts and trainee facilities 
for 247 persons. The experts and the facilities 
have been made available to India under 
(a) the point-four agreement with the United 
States of America, (b) the Technical Co-opera- 
tion Scheme of the Colombo Plan, and (c) by 
the specialised agencies of the United Nations. 
In fulfilment of her obligation as a member 
country of the Colombo Plan, India has also sent 
some of her own experts to foreign countries. 
Offers of training facilities have been made to 
Ceylon, Nepal and Pakistan. 
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Sp0cmistsm , 
Hospital anq Laboratory Equipment, 


OF HIGH PRECISION 


OR COAL 6c GAS TE:3T5NG: 

Bomb Calorimeter, Malher Cook 
Roland Wild Calorimeter 

OR METALLURGY. 

Reichert’s Metallurgical Microscope ‘"'MeN" 
Tube Furnace Gas Heated 
^ Platinum Electrodes 

Muffle Furnaces, Electrically Heated 

'OF< OlLSc TAF< TEST?NG: 

Abel Flash — Point Apparatus 
Pensky — Martens Flash — Point Apparatus 
Redyvood Viscometer No, 1 & No. 2 
U-Tube Viscometer B, SS No* h 2, 3, & 4- 
Tar Viscometer 


« PYREX, JENA, SIGCOL & BOROSIL GUASS 
WARE, 

• CHEMICALS A^R*& C-P- OF 

E, MERCK GERMANY^ B.D.H. ETC* 

• PORCELAIN & SILICA APPARATUS 

• ALL TYPES OF PHYSICAL , CHEMICAL & 

BIOLOGICAL APPARATUS. 


5 ^ pahU(uda/t4 


icfilU't)''. 
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S E L 


THE LATEST “ORIGINAL SARTORIUS” BALANCE 



Proven, equal-sided, twin arm type balance 

— Convenient and simple adjusting 
Mechanical manipulation of all weights from 10 mg. — Rapid weighing 

Highly Sensitive Analytical Balance for Laboratories 

— I/IO mg., with vernier I/IOO mg. 

Readings eifected on same plane as pan — Only one angle of vision 
Operation of all levers and knobs with hand resting on table — No fatigue. 

SOLE AGENT : 

THE SCIENTIFIC INSTRUMENT Co., Ltd. 

240, HORNBY ROAD, BOMBAY 1 29, REGAL BUILDINGS, NEW DELHI 1 

6, TEJ BAHADUR SAPRU ROAD, ALLAHABAD 1 11, ESPLANADE EAST, CALCUTTA 1 

30, MOUNT ROAD, MADRAS 2 


THE BANGALOKE PB£6(S 



rc^LZElSsi 

Qt^J 

MICROSCOPES 

‘‘LUMIPAN^^ 

for Research Work 

‘‘LgOG’’ 

for Advanced Biological Work 

‘\PMXVi’; : 
for Binocular Dissection Work 

ALSO 

REFRACTOMETERS, BINOCULARS, Etc. 

SoIeAgents7 

ADAIR, DUTT & Co. (India), Ltd. 

MADRAS — CALCUTTA ^ BOMBAY 
P.B. 32T~ P.B. 2009 " P.B. S81 


CALCULATING DEVICE 


FOR 


SPECTRO-CHEMICAL ANALYSIS 





A new Calculating Device 
for the evaluation of Spectro- 
chemical Analysis, 

It gives: 

1. Increased Reliability 

2. Greater Accuracy 

3. Extension of Measurement 

Range 

4. Economy 

5. Higher Effic’ercy 

6. Low Cost 


A diagram bearing roller provided with differentiated divisions from the 
generalized Seidel transformations, located at the upper end of a drawing plate, 
permits the characteristic curves ('characteristic sensibility curves) of the 
photographic layers used, to be plotted as almost straight lines. At the same 
time, a carriage which is moved over the plate with the aid of this characteristic 
curve permits concentration of the alloy in question to be read direct, without the 
necessity of noting , a single figure. Interference from the background or from 
extraneous spectral lines can be taken into account. In addition to its actual 
purpose this instrument can also be used for mathematical problems of a similar 
nature (evaluation by means of a characteristic curve and subsequent treatment 
with the four elementary rules), since it permits the user complete freedom to 
make individual additions. 

Manufactured By 

DENNERT & PAPE, hamburg/alto NA, GERMANY 

EXCLUSIVE AGENTS: 

TOSHNIWAL BROS., LTD. 


Head Office: 

JANMABHOOMl CHAMBERS 
Fort Street, Ballard Estate 
FORT-BOMBAY-I 

GRAMS; “ ANUSANDHAN” 

PHONE; 28232 


Branch Office: 

3/ 30, MOUNT ROAD 
MADRAS.2 

GRAMS: “RESEARCH’^ 
PHONE: 86191 
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SCIENTIFIC PUBLICATION IN INDIA 


A BIBLIOGRAPHY of scientific journals re- 
cently issuad by the UNESCO contains 
nearly 200 titles of publications from India. A 
perusal of the list will show that the journal:? 
are quite extensive in range and cover almost all 
the important branches of scientific research. On 
the face of it. therefore, the position regarding 
.scientific publications in our country might ap- 
pear to be satisfactory ; but in fact the situation 
does not warrant any such complacency on our 
part, for the vast majority of the journals are 
rather seriously handicapped by lack of proper 
finances. 

At present, it is rarely the case that a society 
sponsoring a scientific journal is also in a posi- 
tion to meet fully the cost of its publication. 
The subscription rate has necessarily to be kept 
low so as to have a reasonable circulation, and 
the deficit has to be made up partly from adver- 
tisements, but mainly by subsidies from the Gov- 
ernment. Seme journals also receive grants 
.from universities and other philanthropic insti- 
tutions. While it is laudable that such support 
is available, it restricts the activities of the 
journal in many ways. Firstly, the grants are 
mostly made on an yearly basis only. Also, the 


continuance of the grants is never definitely 
assured so that any long range planning ' be- 
comes difficult. Natui'ally, the selection of sub- 
ject-matter for publication has to be decided 
not only by its quality, but also by the avail- 
ability of space, which is restricted by financial 
considerations. Thus, many articles which would 
otherwise be perfectly suitable for publication 
have to be returned because of this factor. 

A similar situation existed also in the case of 
the journals of the U.S.A., particularly on account 
of the heavy pressure on space due to the widely 
expanded research programme during and after 
the war. The solution which has been devised 
by them seems to be perhaps the best under 
the circumstances. Finding that the volume , of 
matter deserving publication far exceeded, their 
resources, the American Journals are charging 
a good percentage of the. cost of publication . to 
the institutions themselves wb,6 forward . these 
articles, reprints being supplied to thena^ free of 
cost. This solution seems to be perfectly just 
and reasonable, for it will readily be admitted 
that publication is an integral part of every 
research programme and any finance set ' apart 
for the programme should also include the cost 
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of publication and reprints. In this connection, 
it is interesting to read the following statement 
by the American Physical Society : “It is gra- 
tifying that with few exceptions, the articles 
published in all American Physics Journals now 
receive this institutional support which makes 
possible publication of a considerable number 
of pages of scientific material which otherwise 
could not appear.” It hardly needs to be em- 
phasized that a similar procedure, if also adopt- 
ed in our country, would greatly improve the 
financial position of the journals. 

Apart from these considerations, the introduc- 
tion of such a procedure would also lead to 
various other improvements. One obvious de- 
fect that is noticed in many of our journals is 
that the quality of the articles accepted for 
publication is not as high as would be desir- 
able. This is mainly due to the fact that there 
is a great tendency on the part of research work- 
ers to rush into print every new result, without 
waiting to consolidate the position. Also, where 
a paper is particularly good, a report of it is 
sent abroad for publication in preference to jour- 
nals in India. This arises mainly from two 
causes ; firstly, since the circulation of numy of 
our journals is not large enough, an important 
contribution published therein is quite likely 
to be overlooked ,* and secondly, the time of 
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publication is also long, and often j:ot 
definite. 

Under these circumstances, the suggestion that 
the institutions should pay for the cost of pub- 
lication would go a long way towards removing 
these difficulties. Clearly, when the financial 
position of the journal improves the time of pub- 
lication can also be made quite short, and this 
should induce good papers being sent for pub- 
lication to journals in India instead of abroad. 
Once the standard of our journals is raised, 
there is bound to be a larger demand for them 
abroad and in this way the circulation would 
automatically shoot up. Further, if it is neces- 
sary to pay for the publication, there would be 
a preliminary selection of material at the source 
itself, so that the quality of the articles received 
for publication would improve considerably. , 
There is, however, a definite class of scienti- 
fic journalism which is apparently unrepresented 
in India, viz., semi-popular expositions of scien- 
tific results, as in the Scientific American, 
Science et Vie or Discovery. This class of jour- 
nalism has a vital role to play in keeping the 
general public abreast of the latest develop- 
ments in science and helping them to take an 
active interest in its progress, which ob 7’ )usly 
is the only way of obtaining adequate pubii:: 
support for scientific research. 


NOBEL AWARDS FOR PHYSICS AND CHEMISTRY, 1951 


T his year’s Nobal Prize for Physics has been 
awarded jointly to the British Physicists, 
Sir John Cockroft, Director of the Atomic Re- 
search Establishment at Harwell and Prof. 
E.' T. S. Walton, of Dublin University, in ack- 
nowledgment of their fimdamental work on the 
transmutation of elements. Working at the 
Cavendish Laboratory, Cambridge, under the 
direction of the late Lord Rutherford, Cockroft 
and Walton produced the first artificial trans- 
mutation of an element in 1932 by bombarding 
lithium by means of protons accelerated to a 
voltage of more than one million volts in a 
special cascade generator constructed by them. 
Lithium was thus converted into two a-particles. 
They also succeeded in transmuting a number 
of other elements, e.g., boron to beryllium, 
fluorine to oxygen, sodium to neon, etc. This 
was the starting point of a new field of nuclear 
physics and was followed by the construction 
of larger and more powerful accelerators, such 
as the van der Graaf generator, the cyclotron 


and the synchrotron, and ultimately by the 
well-known developments leading to the release 
of atomic energy. While these atom smashing 
machines were used in the early days for the 
production of new isotopes of known elements, 
they have recently been able to produce new 
elements themselves. 

Appropriately enough, the Nobel Prize for 
Chemistry has been awarded jointly to 
Profs. Seaborg and Macmillan of the California 
University who have played a notable part in 
the discovery and study of these new transura- 
nic elements. They and their co-workers have 
definitely identified five such elements, Neptu- 
nium (93), Plutonium (94), Americum (95), 
Curium (96) and Berkelium (97)' and also 
studied their chemical properties, isolating them 
in a pure state by ultramicrochemical techniques. 
None of these elements have been found to occur 
in nature, because all their isotopes have rela- 
tively short half-periods and they are there- 
fore rightly termed “synthetic elements”. 
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THE INDIAN SCIENCE CONGRESS, CALCUTTA, 1952 

T he Thirty-ninth Annual Session of the scheduled to take place. Most of the subjects 
Indian Science Congress is being held chosen are reminiscent of the titles of well- 
at Calcutta during the first week of January, known treatises on the subject. It is doubtful 
1952. Dr. J. N. Mukherjee, one of Professor if it would be possible to do justice to the for- 
Donnan’s ‘^three musketeers”, distinguished for midable array of the topics chosen for discus- 
his pioneering work in the field of colloid che- sion. It is generally feared that such ambitious 
mistry, at present the Director of the National programmes usually result in diffuse, amateurish 
Building Research Institute at Roorkee, is the and inconsequential discussions. It may, there- 
President-elect of the Session and will preside fore, be advisable to arrange for a more modest 
over the meetings. Prime Minister Jawaharlal programme comprising subjects of topical value 
Nehru is expected to address the delegates. and realistic significance. It would then be pos- 
A distinguished delegation of visiting scientists sible to bestow deeper thought on the subjects 
will attend the Session and actively participate and thereby, enhance the prestige and scientific 
in the proceedings. So far as we know, the value of the proceedings. 

delegation includes Dr. William A. Soileman, generally felt that the time has arrived 

Professor of Clinical Tropical Medicine, Louisi- -^vhen the scope and functions of the Indian 
ana, Dr. Jasper H. Kane, the discoverer of Ter- Science Congress should be thoughtfully re- 
ramycin and Director of Biochemical Research viewed. With the establishment and growth of 
and Production of Chas. Pfizer Co. Inc., New Academies and several specialist scientific 

York, Dr. Charles A. Werner of Chas. Pfizer societies representing different branches of 
Co., New York, Prof. J. C. Werner, President, science, it may perhaps be desirable that the 
Carnegie Institute of Technology, V.S.A., Science Congress should orient its acti- 

Dr. G. W. Rake, Director, Squibb Institute o yities in a manner which does not duplicate the 
Medical Research^ U.S.A., Dr. P, Evans, Geolo- other organisations, 

gist of the Burmah Oil Co., London, Dr. E. C. 

Bullard of the National Physical Laboratory, The Indian Science Congress Association, the 
Teddington, Dr. Dupouy, Director of National of our science organisations in the coun- 

Centre of Scientific Research, Paris, Dr. Erwin try, represents not only men of science but also 
Brand Paris Dr. J. M. Trepod, Chief of Pbar- those interested in the advancement of science, 
macological Laboratory, Ciba, Berne, Professor The Association with such a cosmopolitan and 
Arthur Stoll, President, Council de la Chimie, liberal outlook, is eminently fitted to carry the 
Basle Switzerland, and Professor J. B. S. message and teachings of science to the people 
Haldane England The delegation consists most- of oiu’ gi'eat subcontinent. We have no doubt 
ly of biochemists, medical men and leaders of ^hat this question which has been engaging the 
( pharmaceutical industry. Mention of many of our leaders in science, will 

During the Session, no less than forty sympo- be discussed at the policy meeting of the Indian 
i sia covering a large number of subjects, are Science Congress Association. 

I 

! INFLUENCE OF ANTIBIOTICS ON THE GROWTH OF SILKWORMS 

I T has been found that antibiotics, particularly of sill^. Terramycin which was also tried, was 
aureomycin and Chloromycetin, enhance the found to have relatively little effect on the 
! rate of growth of silkworms. An increase in the growth of the worms. 

! larval weight amounting to 15 to 20 per cent. Experiments both at the Indian Institute of 

at maturity, has been obtained with worms Science and at the Govt. Experimental Sericul- 
dosed with antibiotics. The worms treated with tural Farm, Government of Mysore, with the 
antibiotics look healthier, moiilt easily and regu- foreign races of silkworms which are particularly 
lariy, possess a keener appetite and exhibit susceptible to diseases — flacherie and grasserie — 
greater activity. A more efficient utilisation of showed that when the Japanese multiyoltine 
the feed is secured by means of these antibio- race (N-112) is dosed with Chloromycetin, the 
tics and the retention of the leaf and supple- worms do not suffer from any of the diseases 
mented nitrogens, is greater in the case of worms while among the untreated batches, the disease 
dosed with aureomycin and Chloromycetin. There incidence amounted to 20 per cent, 
was also a 10-15 per cent, increase in the yield 
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‘X-KAY MICROSCOPE’ EMPLOYING LAUE REFLECTIONS 
By G. N. RAMACHANDRAN and Y. T. THATHACHARI 


(Department of Physics, Indian 

Principle of the Method 

T he refractive index for X-rays is very nearly 
equal to unity, so that refractive focussing of 
X-rays by lenses, as for ordinary light, is prac- 
tically impossible. However, total reflection of 
X-rays takes place at small glancing angles (of 
the order of a few minutes of arc for ordinary 
wavelengths) 1 and utilising this phenomenon. 
X-ray focussing devices have been construct- 
ed.2.3 Since the image obtained from a single 
concave mirror is highly astigmatic, two mir- 
rors -with their planes of reflection at right angles 
are employed, and images, having a magnifica- 
tion of upto 30 with a field of view of about 
0-5' mm. have been obtained. Kirkpatrick-^ has 
also suggested a possible method of refractive 
focussing, which has not been tried, but does 
not appear to be promising owing to the large 
absorption in most materials. 

The present note deals with a new method 
of obtaining focussed images, utilising the Laue 
reflection from crystallographic planes. As its 
very name implies, the Laue reflection obeys 
the optical laws of reflection with respect to 
the plane concerned; but it differs from ordi- 
nary reflection in that for a particular angle 
of incidence 0 only a small range of wavelengths 
near selected values, given by the well-known 
formula nX = 2d sin 0 will be reflected. Thus, 
if white X-rays are incident on a thin cleavage 
flakej a portion of the rays would be reflected 
in the same direction as ordinary light would be, 
if incident on the same angle as the X-rays. 
Suppose now that the lattice planes in the crys- 
tal are bent into the form of a concave spheri- 
cal surface, and that we have a point-source of 
X-rays along the axis of the “concave mirror”. 
Then, a certain fraction of the incident X-rays 
would be reflected and the whole of this would 
•converge again to a point. Thus, an enlarged 
or diminished image is formed by X-rays at 
exactly the same place as the optical image ob- 
tained by illuminating the object with ordinary 
light. Apart from the aberrations of the mir- 
ror, the only contributor to the “backgroimd 
illumination” of the image is the Compton scat- 
tering from the crystal flake, which is compa- 
ratively weak, being incoherent. 

Experimental Arrangement 
The above ideas were tested by means of a 
very simple experimental arrangement. The 
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essential part is a crystal plate, whose lattice 
planes have been distorted to form the surface 
of a sphere. This is obtained as follows : A thin 
cleavage strip of mica M (0*04 mm. thick) is 
fixed by means of wax on the circular brass 
flange F of a tube of inner diameter 1 inch 
(Fig. 1). On evacuating the inside of the tube, 



FIG. 1, Schematic Diagram of the Kxperimental 
arrangement. 

the mica cuiwes inwards, and if the central por- 
tion alone is utilised, then a fairly good optical 
image is obtained employing the mica as a 
mirror. In this way, a radius of curvature as 
small as 15 cm. (focal length 7*5 cm.) could be 
obtained. The difference of pressure on the two 
sides of the mica was of the order of 40 cm. Ilg. 
The object O employed was a 100 mesh brass 
wire net, kept on an aperture in a lead screen. 
A lead aperture, L, was used to limit the beam 
diverging from O. The photographic film for 
recording the image I can be fixed on a stand 
sliding along an arm AI, which rotates about an 
axis A, which is also the axis of rotation for the 
tube bearing the mica mirror. Initially, the 
whole arrangement is removed from near the 
X-ray tube, the wire mesh is illuminated by 
ordinary light and the distances OM and MI 
suitably adjusted to get an image of the re- 
quired magnification on a ground glass screen 
at I, to one side of the object. The arrange- 
ment is replaced near the X-ray tube and a 
photographic film is placed in the same position 
as the ground glass plate. With an ordinary 
demountable copper target X-ray tube working 
at 40 KV and 15 ma, exposures of the order of 
30 min. are needed for a magnification of 4 and 
of the order of 6 hours for a magnification of 20. 

REStTLTa . 

Three photographs obtained in this way are 
reproduced in Fig. 2 a, h, c. They are all contact 
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prints of the X-ray films and the magnifications 
are indicated in the caption to the figure. Fig. 2a 
shows that with a small field of view, the image 
is quite sharp and almost undistorted. The field 
of view in Fig. 2 b is fairly large of the order 



Fig. 2. Magnified of a 100 mesh Ivrass wire 

net, obtained by X-rays. d'ho. nvignifications are for (a) 
X314, W X 6, (c) X 20. 

of 2 mm. diameter; but there is a certain amount 
of distortion owing to the unevenness of the 
mica surface. Efforts are being made to modify 
the technique of bending the mica to get rid 

of this. It is to be noted that the image is 

sharp even at a magnification of 20 (Fig. 2 c). 

In all the figures, the magnifications in the verti- 
cal and horizontal directions are not equal be- 
cause the image is to one side of the object. 

Thus, it is clear that the new method of 

obtaining enlarged photographs with X-rays is 
workable and the exposures are not too large. 
The theoretical resolving power of this method 
is much larger than for the method employing 
total reflection. In the latter case, the limit ol 
resolution is estimated to be about 3,000 A for 
X-rays of wavelength about 1 A.^ Here, it should 
be very much smaller than this, if spherical aber- 
ration is made small, because diffraction alone 
would lead to a value of the order of the wave- 
length of X-rays. Therefore, it is necessary to 
devise suitable methods whereby the lattice 
planes could be curved to such a surface as to 
reduce spherical aberration. Two other possible 


methods of curving a crystal plate into a concave 
surface may be mentioned, though neither has 
yat been tried. One is to bend a circular plate 
pressed by means of two concentric rings from 
either side and the other is to deform it plasti- 
cally to the required surface. The former is suit- 
able for quartz and the latter for rock salt. 

In any case, there seems to be little doubt 
that the design of the “X-ray microscope” con- 
sidered here will have a resolving power better 
than that of the optical or ultra-violet micros- 
cope. Unfortunately, however, it does not appear 
to possess a large magnifying power. The focal 
length cannot be made less than about 5 cm., so 
that even a magnification of 50 in one stage 
would require a distance of 2*5 metres between 
the mirror and the photographic film. Higher 
magnifications in a single stage are thus ruled 
out. When we consider combinations of two 
mirrors as in a reflection microscope, a com- 
plication arises because in a Laue reflection, 
the wavelength of the ray reflected from the 
first mirror depends on the angle of reflection, 
and this has again to be incident at exactly the 
same angle on the second mirror. However, this 
strict condition can be satisfied by a combina- 
tion of two annular mirrors with their axes 
coincident, but the theoretical study shows that 
the magnifications mo of the two mirrors 
are not independent. The total magnification 
M = 7??.. nij (2— l/mp, so that M 

Thus there is not much of an advantage in such 
a combination, in so far as magnification is con- 
cerned. However, it has the merit that the image 
is now along the axis and thus, there is no 
difference in the magnification, in two perpen- 
dicular directions, as is the case with a single 
mirror. 

Thus this instrument is not a suitable one 
for obtaining a very large magnification; how- 
ever by using moderate magnification with X- 
rays and having further stages of enlargement 
optically, it is possible to obtain a resolving 
power better than the optical microscope. So 
also the greater penetration of X-rays would 
enable it to be used in circumstances where 
the electron microscope is inapplicable because 
of heavy absorption. 


1 . Compton, A. H., P/nL Mao-,, 1923, 45 , 1121. 2 

Kirkpatrick, P. and Baez, A..V., Journ, OpU Soc, Am.^ 
1948, 38, 766. 3. Lucht, C. M. and Harker, D., Rev, 
Sci. Instr.i 1951, 32, 392. 4. Kirkpatrick, Y.^Journ. Opt 
1949, 39, 796. 5. Prince, E../4W?7. App, Phys,,^ 
1950, 21, 698. 
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THE ADSORPTION OF SYNTHESIS GAS AND ITS COMPONENTS ON FISCHER^- 

TROPSCH CATALYSTS 


J. C. GHOSH AND M. V. C. SASTRI 
(Indian Institute of Technology, Kharagpur) 


'Y he Fischer-Tropsch Process lor the commer- 
cial synthesis of liquid hydrocarbons from 
modified water-gas is, perhaps, one instance of 
a technical chemical process in which interest 
in the reaction mechanism went almost pari 
passu with its industrial development. Ever 
since its discovery in 1926, the mechanism of 
the reaction, with special reference to the func- 
tion of the catalyst, has been the subject or 
considerable controversy. 

In the reaction mechanism originally proposed 
by Fischer and his co-work:ersi and 'later ex- 
tended by Rideal2 and Craxford,-'^ it was pos- 
tulated that metallic carbides were formed as 
intermediate products out of the chemisorbed 
carbon monoxide and that these were reduced 
by the gaseous hydrogen present to form methy- 
lene groups which in turn link up to form the 
paraffin chains. Matsumura^ slightly modified 
this hypothesis by suggesting that chemisorbed 
hydrogen was required to reduce the carbide 
to methylene radicals. 

On the other hand, Elvins and Nash^ propos- 
ed that carbon-hydrogen-oxygen complexes 
were more probable than carbides as interme- 
diates in the Fischer-Tropsch synthesis, since 
oxygenated compounds were always found in 
the final products along with the hydrocarbons. 
Hamai<5 suggested a similar mechanism accord- 
ing to which enolic complexes were formed on 
the surface by the interaction of adsorbed car- 
bon monoxide with adsorbed hydrogen. 

Investigations carried out during the past 
three years in the United States of America' 
have produced a considerable volume of evi- 
dence to disprove the carbide hypothesis and 
all its affiliations. Instead, the alternative pro- 
posal of an adsorbed reaction complex of carbon 
monoxide and hydrogen seems to be gaining 
support. 

Both schools of thought, however, accept the 
importance of the adsorption, or rather the che- 
misorption, of the reactant gases as a vital step 
in the formation of the active substrate. The 
controversy arises mainly with regard to the 
subsequent transformation of this substrate 
und,er synthesis conditions : whether it enters 
into a reaction with the catalyst metal and thus 
gets fixed as carbide, or whether the adsorbed 
molecules interact with each other so as to form 


C-O-H complexes chemisorbed on the surface. 
It is evident that a considerable knowledge on 
this aspect of the controversy could be derived 
from a systematic study of the adsorption of 
the reactant gases, more especially from theli 
mixtures, on the catalysts, at temperatures pro- 
gressively approaching, without yet reaching, the 
minimum temperature of appreciable reaction. 

Such studies were initiated in the General 
Chemistry Laboratories of the Indian Institute 
of Science, Bangalore, in 1945 and the results 
so far obtained with cobalt catalysts are indeed 
interesting and informative. The first two 
catalysts studied had the compositions : (A) Co 
34%, Cu 4%, ThOo 2-33%, Ce.O^ 0*24% and 
the rest kieselguhr, and (B) Co, Cu, ThOo and 
CeoOj^ same as in (A) plus 4% Cr^Og and the 
rest kieselguhr. Brief reports of these investi- 
gations have appeared in this journal and else- 
whereS and a more detailed account was 'pre- 
sented before the Division of Fuel, Gas and 
Petroleum, of the Xllth International Congress 
of Pure and Applied Chemistry held at New 
York in September last. 

On these catalysts, the individual adsorptions 
of carbon monoxide and hydrogen were studied 
at a series of temperatures not only from the 
pure gases but also from 1 CO : 1 and 
ICO: 2 Ho* mixtures at temperatures ranging 
from 25 to 97“ C. The adsorption studies from 
the mixtures were made with the aid of a ther- 
mal conductivity meter, specially designed for 
quick response and small dead space. The thjer- 
mal conductivity measurements were also un- 
affected by pressure variations between 10 and 
80 cm. At the maximum temperature at which 
measurements were made of mixed adsorption, 
namely, 97“ C., it was verified by thermal con- 
ductivity reading as well as by independent 
chemical analysis, that the gas pumped out of 
the adsorption tube w^as free from traces of 
hydrocarbons, water and carbon dioxide. In 
general, the results appeared to be the net result- 
ant of two opposing effects, namely, (1) a mutual 
suppression of the adsorption of each gas as 
would normally be expected from the Langmuir 
Theory^ and (2) an enhancement of the adsorp* 


* These denote the in'tial conipoaitions of the ga's 
admitted. 
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tion of either constituent due, in all probability, 
to interaction and complex formation in the 
substrate. 

It is quite possible for the two effects to take 
place simultaneously on different parts of the 
surface. Since chemical complex formation 
would require an activation energy, there would 
be negligible complex formation at low tem- 
peratures and the net result would be a sup- 
pression of the adsorption of one gas in the 
presence of the other. As the temperature in- 
creases, however, substrate-interaction or sur- 
face complex formation takes place to an in- 
creasing extent with the result that at a certain 
temperature (still below the reaction tempera- 
ture) the adsorption from mixtures sur- 
passes that determined at the same tem- 
perature and at equivalent pressures from 
the pure gas. This has been found to 
be the case with the adsorption of carbon 
monoxide on catalyst A and of hydrogen on 
catalyst B. In either case, the adsorption from 
the mixtures up to 76" C. was lower than that 
from the respective pure gases, while at the 
higher temperature, 97" C., there was a pro- 
nounced increase in the adsorption of either 
gas, relative to the pure gas isotherms. The 
adsorption of hydrogen from mixtures on 
catalyst A wa.s found to be markedly higher than 
the pure gas isotherms, even at the lowest tem- 
perature studied, namely, 25" C., indicating that 
at a still lower temperature the suppression 
effect would have become evident. 

On both catalysts it has been observed that 
the adsorption of each constituent commenced 
to increase with temperature at much lower 
temperatures than in the absence of the latter. 
In other words, when compared with the ad- 
sorption isobars of the pure gases, the positions 
of minimum adsorption of the same gases from 
the mixtures were, as a rule, shifted substan- 
tially to lower temperatures. For instance, the 
isobars for the adsorption of pure carbon monox- 
ide passed through a minimum at ca 90° C.; 
thds minimum was shifted to eft. 50° C. when 
the adsorption of carbon monoxide took place 
from 1 : 1 mixture. 

A further interesting, observation was made 
with catalyst B. When the simultaneous adsorp- 
tions of the constituent gases were plotted 
against each other, the ‘isotherms’ so obtained 
tended to become linear especially at the higher 
temperatures. At 97° C., after an initial equi- 
molecular adsorption of either gas, the respec- 
tive adsorptions increased further in the pro- 
portion of 2 CO : 1 Ho, even from mixtures con- 
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taining 3 to 10 times as much hydrogen as car- 
bon monoxide at equilibrium. 

These observations, taken together, point to 
the possibility of a progressive formation of 
CO-H complexes on the surface of the cobalt 
catalysts, under conditions approaching those 
required for the synthesis of hydrocarbons. 
Furthermore, observation of the kinetics of mix- 
ed adsorption, facilitated by the use of the 
thermal conductivity meter, indicated a progres- 
sive replacement of part of the initially adsorb- 
ed hydrogen by carbon monoxide in the course 
of the formation of these CO-H complexes. 

Independent corroboration of the results of 
mixed adsorption on catalyst B was received 
from experimentsi<^> in which the effect of the 
prior-adsorption, or ‘pre-sorption’, of each gas 
on the adsorption isotherms of the other was 
determined at 52", 76° and 97° C., employing 
the technique of Griffin. 'll While small amounts 
of hydrogen presorbed on the catalyst led to a 
marked enhancement of the adsorption of carbon 
monoxide at all the temperatures, the effect of 
a pre-sorption of carbon monoxide was to lower 
the hydrogen adsorption. As a rule, the ad- 
sorption of each gas on the catalyst, pre-treated 
with a given (small) dose of the other, increas- 
ed with temperature, so that it could reasonablj' 
ba expected that the adsorption of hydrogen on 
the “poisoned” surface would, at a few degrees 
above 97° C., exceed the value found on the 
clear surface. 

Some interesting experiments have just been 
carried out^- which indicate the absence of any 
extensive amounts of carbide on the .surface of 
a cobalt catalyst under synthesis conditions. In 
these studies, synthesis and carburization runs 
alternated with measurements of the surface 
area and CO -chemisorption at low temperature. 
The latter is generally considered to represent 
a measure of the free, exposed, cobalt on the 
surface."* '* Synthesis gas was passed over an 
active cobalt catalyst, while the temperature 
was gradually raised from 150° C. to 190° C, As 
soon as the volumetric contraction reached 70%, 
the catalyst was flushed with nitrogen at 200° C. 
to remove physically sorbed vapours and fur- 
ther degassed by evacuation at the same tem- 
perature. The value of the CO-chemisorption 
obtained for the catalyst after this treatment 
was 75% of the value found for the fresh cata- 
lyst after reduction and prolonged evacuation at 
300° C. This clearly demonstrates that at least 
75% of the substrate in synthesis could be 
‘cleared’ by evacuation at the reaction tempera- 
ture. That this could not have happened had 
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there been any extensive carbiding of the cata- 
lyst, was 'shown by another experiment in which 
the catalyst was deliberately carburized by 
passing carbon monoxide for nearly 32 hours 
at 200'’ to 250° C. Evacuation at 300° C., after 
this treatment, did not restore more than 25% 
of the original value for the chemisorption of 
carbon monoxide. The carbided catalyst was 
also found to be almost inactive in hydrocarbon 
synthesis. Only a little methane, but no higher 
hydrocarbons, was produced, possibly by the 
slow reduction of the carbide by the hydrogen 
present. 

These researches, concerning the nature of the 
active substrate in the Fischer-Tropsch reaction 
lead to the conclusion that a chemisorbed com- 
plex of the reactants, such as CO-H, rather than 
a metal carbide, is the intermediate precursor 
to “CH 2 - groups. This view places us in agree- 
ment with the results of two recent investiga- 
tions reported from the U.S.A. Employing the 
‘tracer’ technique, Kummer, et, al.,^^ have 
shown that “either ethyl alcohol or some sur- 
face complex formed by the adsorption of ethyl 
alcohol behaves as an intermediate in hydro- 
carbon synthesis over iron Fischer Tropsch cata- 


lysts and that at least the first of the added 
carbon atoms attaches itself principally to the 
a-carbon atom of the surface complex”. Draw- 
ing a parallel between th-e formation of branched 
chain hydrocarbons and that of branched chain 
alcohols in an operating Fischer Tropsch unit, 
Weitkampi^ concludes that the same mechanism 
operates in both cases. 
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OIL refiners TO BE ESTABLISHED IN BOMBAY'^ 


D URING- his recent visit to the U.S.A. and 
U.K., Dr. Bhatnagar, who was entrusted With 
the task of exploring the oil refinery problem, 
held discussions with the Standard Vacuum 
Oil Company and Caltex in New York, and with 
the Burmah Shell and B.O.C. in Lohdon, These 
companies showed their willingness to start oil 
refineries in India and discussions were con- 
tinued in India after his return. The proposal 
which has now been accepted by the Govern- 
ment of India is the result of this discussion. 
According to the agreement signed on Novem- 
ber 30, the Standard Vacuum Oil Company of 
New York will instal a million ton oil refinery 
at Trombay, near Bombay. 

To facilitate the project, the Government of 
India have given certain assurances to Standard 
Vacuum, including exemption from compulsory 
acquisition for a period of 25 years and exemp- 
tion from certain provisions of the Industries 
(Development and Regulation) Act. Standard- 

. * By courtesy of Sri. B. N. Sastir, Chief Editor, 
Publications Division, C.S.I.R., Delhi. 


Vacuum on their part have assured Government 
that the refinery would be completed as early as 
possible, that an adequate number of Indian per- 
sonnel will be trained in refinery operations for 
employment in the refinery and that byproducts 
of the refinery will be made available for sub- 
sidiary Indian industries. 

The Company has already brought out to India 
a group of marine engineers and refinery ex- 
perts who will collaborate with the Government 
of Bombay and the Bombay Port Trust officials 
for the necessary improvements in the dock and 
harbour facilities near the site where the re- 
finery would be set up, and for the solution of 
other preliminary technical problems. The com- 
pany hopes to bring the refinery into actual 
production within four years. 

This is the first instance in which large-scale 
foreign investment is coming to India with a 
view to setting up a vital, new and complicated 
industry. Discussions are at the moment pro- 
ceeding with other oil companies which may 
lead to additional refineries being established. 
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METABOLIC INTER-RELATIONSHIPS BETWEEN FOLIC ACID AND VITAMIN Bp, 

A. SREENIVASAN 

(Department of Chemical Technology, University of Bombay) 


S EVERAL recent reports indicate that folic 
acid and vitamin have more or less 
defined biochemical functions other than their 
established involvement in haemopoiesis. How- 
ever, there has been no direct experimental 
proof hitherto of specific enzyme systems asso- 
ciated with either vitamin and regulating cellu- 
lar metabolism. The fact that folic acid and 
vitamin despite their dissimilarity from a 
chemical standpoint, shoulld function so inter- 
relatedly in diverse processes would only make 
such studies more intriguing. 

Among systems known to be influenced by 
the two hasmatinics may be mentioned those 
involved in (i) the oxidations of purines, 
choline, glycine and D-amino acids, (ii) the 
metabolism of tyrosine, serine and glycine, 
(in) nucleic acid biogenesis, and (iv) trans- 
methylations. Relevant literature has been cited 
in recent publications from this lab oratory. 
An explanation of the observed metabolic inter- 
relationships between the two vitamins has 
been sought for on the basis of the following 
well-known synthetic step in nucleic acid meta- 
bolism : 

Precursors Thymine -> Thymidine 
(1) (2) 

in which steps (1) and (2) are catalysed res- 
pectively by folic acid and vitamin Inideed, 
clinically and biochemically, such a step could 
be taken as having been established imequivo- 
cally.‘» Nevertheless, this inter-relationship 
would seem obviously insufficient to account for 
the other apparently unrelated enzyme systems 
enumerated above. 

Unpublished data (referred to irfi) have indi- 
cated that plasma levels of folic acid as well as 
stored folic acid in livers of experimental chicks 
are influenced by dietary vitamin fed as 
condensed fish solubles especially at low levels 
of folic acid ingestion. Typical results are sum- 
marised in Table I. 

This potentiating effect of vitamin B ^2 
mobilisation of folic acid has since been confirm- 
ed with crystalline vitamin 
It is pertinent to refer here to certain signifi- 
cant observations on the metabolic economy of 
folic acid. Micro-orgjanisms whi,ch synthesize 
their own requirement of folic acid from precur- 
sors elaborate this vitamin largely as folinic acid 
Qr the citrovorum factor^ which is undoubtedly 


Table I 

Influence of Vitamin on the Utilization of 
Dietary Folic Acid 


Without iodinated With 0*03%iodi- 
Dietury casein nated casein 

folic acid 


(gamma 
per cent.) 

Basal 

diet 

Ha.sal diet 
+ 3*0% 
fish solubles 

Basal diet 

diet 

fish solubles 

1 

‘•loud folic 

acid (gamma 

per 100 c.c.) 

0 

0-30 

0*38 

0-30 

0-43 

lu 

0*36 

0.46 

0*35 

0-49 

50 

0-46 

0*55 

0*36 

0*49 

200 

1*84 

1*10 

0-60 

0-95 


Liver foli 

c acid {ga?fiwa per g.) 


0 

1*31 

1*77 

1-34 

2-15 

10 

1-70 

1-93 

1-48 

1-96 

50 

1-93 


1-75 

1*83 

200 

3-42 

3*53 

2-80 

2*78 


Day-old chicks, ten to a group, were employ- 
ed; the basal diet was a purified dextrin-casein 
ration as given in" with the substitution of 
pure corn dextrin for sucrose. Data above re- 
late to samples at end of four weeks. 

the physiologically more active form of folic 
acid;- folinic acid is the form present both in 
the cells and in culture filtrate. On the other 
hand, organisms requiring exogenous folic acid 
for growth do not synthesize appreciable folinic 
acid activity in culture filtrates whereas the 
folic acid taken in the cells is present as folinic 
acid (unpublished data). Likewise, stored folic 
acid in rat liver which is nearly equally distri- 
buted between the particulate and supernatant 
fractions exists almost entirely as folinic 
acid.*‘ A similar intracellular distribution 
pattern for vitamin Bjl 2 would show that it is 
concentrated in the mitochondria. These find- 
ings suggest that folinic acid is dynamic and 
functions in varied enzyme systems while the 
role of vitamin B ^2 ^ more specific and 

confined only to certain enzymes of the mito- 
chondria. It is tempting to speculate whether 
the eifect of vitamin on the mobilisation of 

folic acid is in part at least attributable to a 
function for it in the conversion of folic acid 
to folinic acid. A recent report observes increas- 
ed urinary folinic acid excretion in immature 
rats following administration of vitamin B ^2 
whole liver powderA<^ 
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We may examine further the inter-relation 
between folic acid and vitamin with special 
reference to transmethylations. Of all bioche- 
mical functions attributed to the two vitamins, 
that relating to choline and methionine meta- 
bolism has perhaps been the most significant. 
An inter-dependence between these two methy- 
lating compounds on the one hand and folic acid 
and vitamin other has been observed 

in the nutrition of several species, mice, rats, 
dogs, chicks, etcJ^ alsoJ-*'‘--‘ More specifically 
it has been demonstrated that methionine, i- 
creatine- and nicotinamide (unpublished obser- 
vations) metabolism are influenced by one or 
both of the vitamins. Choline oxidase activity 
is also related to vitamin and to folic 

acid.^^"* 

For a proper attempt at interpreting these 
observations, one should take into account estab- 
lished facts concerning the biosynthesis of methyl 
groups which could occur in the tissues of the 
rat^« from the alpha carbon of glycine and the 
beta carbon of serine as well as from formate 
and methanol the ethanolamine moiny of 
choline could be derived from serine by decar- 
boxylation. The reverse step, namely, the 
degradation of labile methyl to fonnate could 
also take place.^ ••--<* There are indications that 
the neogenesis of methyl groups is mediated by 
folic acid and vitamin but then exact 

significance in methyl economy has as yet re- 
mained obscure. 

Since folic acid is concerned directly with 
formate production from glycine-^ and with its 
utilization for serine synthesis-"’*^ and possibly 
in other single carbon addition reactions such 
as nucleic acid formation, its sparing action on 
labile methyl requirement would seem explic- 
able on the basis that the latter functions in 
transmethylations-" as well as in the transfer of 
glycine to serine and in other one carbon frag- 
ment fixation processes mediated by formate. 
In folic acid deficiency methyl drain to for- 
mate could occur excessively. Some proof of 
this possibility has been forthcoming from our 
observations on the impairment of normal 
creatine and nicotinamide metabolism in folic 
acid deficiency and on its partial restoration by 
administered methanol or formate (Table II). 

The possibility is not excluded that folic acid 
in the above experiments might also act by 
accelerating methyl biogenesis from administered 
precursors. However, this latter argument is 
not in harmony with our later findings that in 
folic acid deficient mice there occurs no more 
synthesis of choline or methionine from exoge- 


Table II 

Effect of Formate or Metha7iol on Creatine and 
Nicotina^nide Metabolism in Folic Acid de/i- 
cie7it and Replete Mice 


Group 


L-rii.arv 

Lreatine" 


Urinary 
N ’'methyl - 
nicaninamicle 


( mg./I (10 a bojy wt. /24 h rs . ) 


Fasal diet 

1*57 

71*0 

Basal diet '[-formate 

1 • 08 

8S*() 

Basal diet T methanol 

1-70 

102*2 

Basal diet f folic acid 

1*S() 

119*0 

Basal diet Ffolic acid 

1*SG 

117*0 

d-formate 



Basal diet+ folic acid 

1-8S 

1?2*9 


methanol 

Adult mice, inbred Swiss strain, were used, 
not less than four to a group in each case. 
Basal diet was the folic acid-free purified ration- 
with 15 gamma per cent, of vitamin B,.». 
Folic acid was administered orally at 10 gam- 
ma/mouse/day while methanol or formate was 
given intraperitonially at 1 mg./mouse/day. 

-In addition to that present in the basal diet, 
the animals here received 1 mg./day each nico- 
tinamide during the urine collection period of 
48 hours following an equilibration period of 
2 days. 

Urine samples were collected on the 8th, and 
Sth days following the grouping after the onset 
of folic acid deficiency on the basal diet as shown 
by a haemogram; this preparatory period was 
5^ weeks. 

The fuller data and related observations will 
be pubUshed by P. Fatterpaker, U. Marfatia and 
A. Sreenivasan. 

nously administered precursors, methanol and 
serine, as a result of folic acid supplementation 
than from metabolically derived precursors 
(Table III). 

Table III 

Probable no7i-involvement of Folic Acid in 
Methyl sy^ithesis from Precursors 


Folic a' id deficient Folic acid replete 


Choline 


Methio- 

nine 


Ciholine 


Methio- 

nine 


(mg. per p. of iiv er) 


No precursors 5 -OS 5 ‘44 (J*0o 5*77 

Methanol -f serine 5*10 5*60 0*42 6*00 


Basal ration and administration of folic acid 
as in the previous series. Precursors (1 mg. 
methanol and 2 mg. of dl-serine) were given 
in solution intraperitonially on tbje 8th day after 
grouping following overnight fasting; animals 
were killed 6 hours later following access to 
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feed for the last 5 hours. Choline was deter- 
mined with a Neurospora (cholineless) crassa 
mutant26 and methionine colorimetrically.^* 
Details will be published by P. Fatterpaker, 
U. Marfatia and A. Sreenivasan. 

It would seem tlierefore that folic acid is not 
directly concerned in methyl synthesis but that 
it contributes to methyl conservation and hence 
to increased transmethylations through inhibi- 
tion of degradation to formate. On the other 
hand, it may be that vitamin promotes such 
synthesis from precursors^ !--•'» besides being 
implicated in choline to betaine^*^ and to methio- 
nine '^’28 transformations, although methionine 
may be formed from precursors independently 
of choline.--^ The synergism between folic acid 
and vitamin in transmethylations would thus 
arise from a check by the former and an accele- 
ration by the latter on the catabolic and ana- 
bolic aspects respectively of methyl metabolism. 
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PROFESSOR K. N. BAHL 


P ROFESSOR K. N. BAHL has retired from the 
Chair of Zoology at the Lucknow University 
which he served with great distinction for near- 
ly 30 years. It is very well known that under 
his inspiring guidance, Lucknow became the 
leading centre of zoological research in the 
country. ^ ^ 

Professor BahPs contributions to zoology fall 
into two categories. First may be mentioned his 
researches, especially on the morphology and 
physiology of the earthworms and other inverte- 
brates. The elucidation of the structure, deve- 
lopment and physiological function of the ex- 
cretory system of earthworms may be regarded 
as his most important contribution. His tastes 
are, however, catholic and he has elucidated 
with great skill the details of pairing and egg- 
laying in the snail Pila, and the structure of 
the skull of the reptile Varanus. 

And secondly, Prof. Bahl was the founder and 
editor of the now famous series, Indian Zoolo- 


gical Memoirs on Indian animal types, of v/hich 
8 volumes have so far been published. The pub- 
lication of these memoirs is a land-mark in 
the history of Indian zoology, as they provide 
the basis for graduate and post-graduate teach- 
ing of morphological zoology of the invertebrates 
in India. 

Professor Bahl was President, Zoology Sec- 
tion of the Indian Science Congress (1924), 
Foundation Fellow and President, NTational Aca- 
demy of Sciences, Allahabad (1933-35), and a 
Fellow of various other societies. He has also 
been closely associated with the Zoological 
Society of India since its inception in 1939, and 
is the Society's President, having been elected 
to that distinguished office in 1950. Since his 
retirement Professor Bahl has accepted the Vice- 
Chancellorship of the Patna University. 

Our heartiest good wishes to him for a long 
and happy life dedicated to the advancement 
of science. M. L. Roonwal, 
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FLUORESCENCE TEST FOR THE 
O-HYDROXY-CARBONYL GROUP IN 
AROMATIC COMPOUNDS 

Neelajkantam, et. al.,^-^ in a series of papers 
reported on the effect of adding a small amount 
of boric acid on the fluorescence, under u.v. light, 
of solutions of a large number and a wide variety 
of aromatic compounds containing the o-hydroxy- 
carbonyl group, dissolved in concentrated sul- 
phuric acid. Reactions of limited utility were 
suggested for the detection of this group in 
hydroxy-acids by Jean-Renaud,^ Anschutz® and 
Nolting”; in hydroxy-ketones by Pfeiffer^ and 
hydroxy-anthraquinones by Dimroth.9 Pyrnan’s^® 
test with ferric chloride is most commonly em- 
ployed for the detection of the above group in 
hydroxy-ketones. 


It has now been found that the fluorescence 
test is also applicable to l-acyl-2-naphthols, as 
verified with eight such compounds recently 
synthesised by Sen and Bhattacharji.n The acyl 
groups were propionyl, butyryl, isobutyryl, 
caproyl, lauryl, myristyl, octonoyl and decanoyl. 
The test was carried out by dissolving the com- 
pound in concentrated sulphuric acid and treat- 
ing one half of the solution with boric acid. The 
two halves were placed in quartz test tubes 
and examined under an U.V. analytical lamp in 
a dark room. Without the boric acid, the com- 
pounds exhibited no fluorescence in day light 
and a pale yellow fluorescence under U.V. light. 
On the addition of boric acid, there was no 
fluorescence in day light but under the lamp an 
intense fluorescence was observed in all these 
case;^. The effect was quite marked, 
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Grateful thanks are due to Drs. Sen and Bhat- 
tacharji for providing the samples. 

Chemical Laboratories, N. Appala Raju. 

Andhra University^ K. Neelakantam. 

Waltair, 

October 18, 1951. 


1. Neelakantam, tzA, P/vc. /nd, Acad. Scl.^ 1942, 15A., 
81. 2. Ibid,, 1943, ISA, 364. 3. Ibid., 1944, 19A, 
401. 4. — , Ibid., 1946, 23A, 16. 5. JeamRenaud, 

Brii, Chem. Ah., 1889, 870. 6. Anschiitz, Ibid., 1897, 

219. 7. Nolting, Ihid., 1898, 143, 8. Pfeiffer, Ibid., 
1913,104 879. 9. Dimroth, Chem, Ahs., 1922, 16, 

1766 ; 1926, 20, 1052. 10. Pyman, /. Ckeni. Soc., 1930, 

Part I, 280. 11, Sen and Bhattacharji, Ciirr. Sci., 1951, 

20, 132. 


■^n-52 ELECTRONIC TRANSITION IN 
COBALT CHLORIDE 

The band spectrum of the diatomic molecule 
CoCl has been obtained using a heavy current 
discharge from a 2 K.W. D.C. generator in a 
specially designed quartz tube with hollow 
cylindrical electrodes. The bands are red de- 
graded and occur in six groups extending from 
X 6000 to 5300 A. One of the groups extend- 
ing from X 5770 to 5650 A stands out prominently 
and is considered as Au = 0 group. The bands 
are line-like and are similar to the band systems 
obtained in MnCU and FeCl.2 The bands are 
of complex structure and show an abnormal 
intensity distribution among the heads and are 
assigned to the transition •'”’11 — •'’ 2 , involvmg 
quintet electronic states. 

The wave numbers corresponding to the Q 5 , 
Q4, Q3, Q2 obtained in the 0 , 0 

sequence are 17638-8, 17555*9, 17484-1, 17411-0 
and 17328-0 cm.-i respectively. The vibrational 
constants obtained in the present investigation 
are = 412*3 and it?" = 416-0. 

Full details of the analysis will be published 
elsewhere. 

Department of Physics, V. G. Krishnamurty. 
Andhra University, 

Waltair, 

November 9, 1951. 

1. Bacher, J., HA?'. P/iys. Acta., 1948, 21, 379. 2. Rao, 
P. T., Ind. J. Phy., 1949, 23, 517. 2. Miescher, E. Helv. 
Phys, Acta. 1938, 11,463. Mailer, W., Ibid., 1943, 16, 1. 


PHYSICO-CHEMICAL INVESTIGA- 
TIONS OF SOME MYSORE CLAY 
SAMPLES 

The properties of clays depend to a large extent 
pn their clay mineral composition. The base 


exchange capacity and the differential thermal 
analysis of representative samples of Mysore 
clays were investigated in this laboratory with 
a view to classify the samples according to their 
clay mineral composition. The Mysore clays 
were collected from (i) Gullahalli, (ii) Bagesh- 
pur, (Hi) Tirthahalli, (iv) Gollahalli, and 
(v) Hebbur, and kindly supplied by Dr. N. V. 
Raghunath of Government Porcelain Factory, 
Bangalore. The clay samples were passed 
through a 100 mesh sieve and dried over phos- 
phorous pentoxide at room temperature. 

The base exchange capacity of the clays, deter- 
mined by the ammonium acetate method des- 
cribed by Kelly, et. aZ.,i are given in Table I. 
The base exchange capacity is given as the num- 
ber of milliequivalents of ammonia taken up by 
100 g. of the clay sample. The base exchange 
capacity of standard clay minerals is also given 
in this Table. 

Table I 


Base Report(?d values for the 
Clay sample Exchange base e.xcliange capacity 
capacity of standard mineral.s 


i) Gullahalli 

3-0 

Kaolinite 

3-15 

ii) Bageslipur 

7.4 

Halloysite 

6-20 

iii) Tirthahalli 

4*3 

Illite 

20-40 

iv) Czechoslovakia 

v) Gollahalli 
vi) Hebbur 

7-8 

ISU 

Montmoril Ionite 

60-100 

29-8 




The results indicate that samples (i) to (iv) 
belong to kaolinite group, while sample (v) may 
be halloysite whose base exchange capacity 
varies from 6 to 20. The base exchange capacity 
of samples (vi) on the other hand, indicates 
that this clay may be an illite. 

The differential thermal analysis was carried 
out by the method of Norton^ employing chrc- 
mel-allumel thermocouples and the results are 
given in Fig. 1. The curves for samples (i) to 
(iv) indicate an endothermic peak at 625® C. 
corresponding to the temperature at which kao- 
linites lose the water. An exothermic peak at 
about 980° C. is also exhibited by each one of 
these curves which corresponds to the transfor- 
mation of amorphous alumina to 7 alumina. 
These characteristic peaks indicate that all these 
samples are kaolinites.- Gollahalli sample, on 
the other hand, has an additional characteristic 
endothermic peak at about 150° C., which is due 
to the adsorbed water of the halloysite.2 Thus 
in the case of samples (i) to (v) the results 
obtained by the thermal analysis confirm those 
obtained by the base exchange capacity. 
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In the ease of Hebbur clay, the thermal curve 
indicates two endothermic peaks at 250® C. and 
700® C. respectively in addition to the usual 
peaks of kaolinites. The former two peaks are 
characteristic of montmorillonite.- 



Degrces Centigrade 
Fig. 1 

It is thus clear that the Hebbur sample is not 
an illite as indicated by the base exchange 
capacity experiments. The high base exchange 
capacity of this sample must be due to the pre- 
sence of small quantities of montmorillonite in 
the kaolinite sample. 

M. S. Narasinga Kao. 

A. R. Vasudeva Murthy. 

M. R. Aswatha Narayana Rao. 
Dept, of General Chem., 

Ind. Inst, of Science, 

Bangalore 3, 

November 1, 1951. 

1 . Kelle}^ and Chapman, Scv/ 1930, 30 , 391. 

2. Norton, .4ni. Ceram. Sor., 1939,22, 54. 

DEFLUORINATION OF PHOSPHATIC 
NODULES BY CHLORINE 
The removal of fluorine from rock-phosphate 
has attracted a good deal of attention during 
recent years, especially, in the United States of 


America. Phosphorus in natural rock is only 
slightly available to growing plants. The avail- 
ability of phosphorus in the sample is judged 
by its citrate solubility.^ The presence of fluc- 
rapa-tite [Ca^^FoCPO^) is assumed to be largely 
responsible for the low citrate solubility of the 
rock phosphate.- Most of the methods of de- 
fluorination of the rock phosphate involve the 
heating of the mineral at very high tempera- 
tures often ranging from 1,480 to 1,645° C.^ 
Investigations on the chlorination of phos- 
phatic nodules (F =: 3%; PoO- = 25%) from 
Trichinopoiy area indicated that considerable 
quantities of fluorine could be removed from 
the nodules at comparatively low temper atinres. 
Chlorine was passed over briquettes of phos- 
phatic nodules (10 g.) containing about 15% 
carbon at various temperatures. In presence 
of carbon, chlorine reacts with the nodules giv- 
ing silicon tetrafluoride and phosphorus oxy- 
chloride as volatile products. The oxychloride 
was condensed by cooling the mixture to 0® C. 
and the uncondensed silicon tetrafluoride was 
hydrolysed by passing through water. The 
fluorine content of the aqueous suspension was 
estimated by the method of Willard and Winter.'^ 
After chlorination for 90 minutes, the residue 
was found to be practically free from fluorine. 
Representative results are given in Table I, 
Table I 

Deiiuorination of Phosphatic Nodules at 
Different Temperatures 

Percentage of iiourine found ii^ tlie 

aqueous suspension 
1 ime ^ ^ 

in minuics 



400"X. 

500' C. 

600“ C. 

15 

4-3 

10-9 

3-3 

30 

38*1 

53-0 

13-6 

45 

57-0 

Sb» • u 

50-6 

60 

72-9 

93-2 

Sl-3 

75 

SG-5 

94-8 

89 -.9 

90 

93-9 

95-0 

9.5-2 


In order to study the nature of the chemica 
action dui-ing defluorination, chlorine was allow 
ed to react with precipitated calcium fluorid 
at 500® C. employing the following mixtoes 
(1) Calcium fluoride only, (2) Calcium finer 
ide-|-15% carbon, (3) Calcium fluoride -f 40 9: 
silica, and (4) Calcium fluoride -f 15% car- 
bon-}- 40% silica. The results are given I] 
Table 11. 
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Table II 



Percentage oi fluorine in the aqueou^ suspension 

Tinit in 
minutes 


Ca F-. -r 

CaPo-f" t. al-j'f- f"' r 1 \ • 

Cfl5%) SiO,(40-„. 

CaFo 

only 

30 


50- 1 

90 

i 

8 1 58*4 


When calcitim fluoride was substituted by 
fluorapatite in the above chlorination experi- 
ments, the results given in Table III were ob- 
tained. 

Table HI 


Percentage of fluorine In tiie aqueous suspension 

Time 

in mlns.^^ . ^ 

rhioropaiite Flnor:ipatite-f- Fiuorapatue r 
only C (15‘‘ ' ) C( 1 5%) + SiOoCl * 5%) 


15 


1 .5 • 5 

22-1 

30 

• 

27‘6 

40-4 

50 


:u*9 

62-7 

90 

io 

38*8 

96-1 


Coronet Phosphate Co.,”’ has reported that a 
good percentage of fiuorapatite can be c:^nvert- 
ed into chlorapatite by chlorinating the auc‘ra- 
patite between 1090° C. and 1315°C. But tne 
results of the present investigation indicate defi- 
nitely that in presence of carbon and silica, 
defluorination of fiuorapatite can successfully be 
carried out at as low a temperature as 500° C. 
Dept, of General Chemistry, V. V. Dadape. 

Ind. Institute of Science, M. R. A. Rao. 

Bangalore 3, 

Nonemher 2, 1951. 


1. hfethods of .inalys:s, of the Association of Oflicial 
Agricultural Chemists, 1945, 25, 2. Reynold, D. S., 

Jacob, K. D., and Rader, Tj. F., Jr. hid, Eny^. Chrm 
1934,26, 400T2. 3. Whitney, W. T., and Hollingsworth, 
C. A., Ibid., 1949, 41, 1325. 4. Kolthoff, I. M., and 

Stenger, V. A., “Volumetric Analysis”, 1947, 2, 321. 
5. Coronet Phosphate Co., U.S. Patent (Nov. 21, 
1950), 2, 531, 046. 


SYNTHESIS OF 4-METHYLSCOPOLETIN 
AND SCOPOLETIN 

The oxidation of 4-methyl- 7-coumarinyl-p- 
toluenesulphonate by alkaline potassium per- 
sulphate gave 4-methyl-6-hydroxy--7-coumarinyl- 
p-toluenesulphonate which on methylation and 
subsequent reipoyal of the p-toluenesulphonyl 


group gave 7-liydroxy-6-methoxy-4-methyicou- 
marin which was identical in respect of the m.p. 
and other chemical and physical properties with 
4-methylscopoletin, synthesised by Baker and 
Evansi with the exception of the ferric chloride 
coloui' reaction. Whereas Baker and Evans’ pro- 
duct gave a greenish colouration, our product 
gave the negative test. Our experience of this 
reaction with half-a-dozen cournarin derivatives 
containing the hydroxyl and methoxyl groups in 
the ortho -position supports this observation. 
Similarly', the oxidation with alkaline potassium 
persulphate of 7-coumarinyl-p-toluenesulphonate 
gave 6-hydroxy-7-coumarinyI~2>toiu8ne-sulpho- 
nate which after methylation and subsequent 
removal of the p-toluenesulphonyl group gave 
7-hydroxy-6-methoxy-coumarin or scopoletbi, 
synthesised by Head and Robertson- by the ap- 
plication of the Perkin’s Reaction to 2:4- 
dibiydroxy-5-methoxy-benzaldehyde. 

Dept, of Chemical Technology, 

Matunga, Bombay (Miss.) M. D. Bhavsah. 

L. D. Arts College & R. D. Desai. 

M. G. Science Institute, 

Ahmedabad 9, 

November 12, 1951. 


I. Baker and Kvans, J. Chon. So:., 1938^ 374. o 
Mead and Robertson, Ibid,^ 1931, 1241. 


PRODUCTION OF ITACONIC ACID BY 
ASPERGILLTJS TERREUS 

It was discovered by Calam, Oxford and 
Raistrick^ that certain strains of Aspergillus 
terreus can convert dextrose into itaconic acid. 
Later, Lockwood and Reeves, ^ Lockwood and 
Ward,-'* Moyer and Coghill,-^ and Lockwood and 
Nelson^ described experiments in which dex- 
trose in nutrient media containing corn steep 
liquor was converted into itaconic acid in about 
30% yield in surface or agitated cultures. 

Experiments were conducted by the authors 
using two strains of Aspergillus terreus, viz., 
NRRL 255 and NRRL 1960, to study the opti- 
mum conditions for production of maximum 
yields of itaconic acid using dextrose (Dextro- 
soil of CoiTi Products Company) and inorganic 
salts without the addition of any corn steep 
liquor. Preliminary experiments disclosed that 
only NRRL 1960 yielded appreciable quantities 
of itaconic acid and all further experiments 
were confined to this strain. Tables I, II, III 
and IV show the results obtained by varying the 
concentrations of one constituent at a time in 
a medium consisting of dextrose 157r, NH^NO.^ 
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0-2%, KH 2 PO 4 0-1%, MgS047H20 0-05%, KCl 
0*05%, and HNO 3 20 mis. N/2 per litre. The 
mould was always grown in 250 mis. erlenmeyer 
flasks holding 66*7 mis. of the medinm. Incu- 
bation was carried out at 34® C. and the itaconic 
acid was estimated by the method of Friedkin.^ 
Yields were calculated on the dextrose consumed 
assuming that one mol. dextrose yields one mol. 
of itaconic acid. All values in the Tables are 
calculated for 100 mis. of original media. 


Table I 

(Concentration of NHjNO^ varied. Incubation 
Period 15 days) 


0 - 1 % 

0 - 2 % 

0-3% 

nh:.iNcl 

NH^NOr^ 

NH^NOv 

Dextrose consumed (g.) 14*03 

12*80 

12*67 

Itaconic acid Cg-i 4*15 

3*22 

0*64 

Yield (molar) % 40-9 

34*8 

7*0 

Table II 



(Concentration of KHoPO^ varied. 

Incubation 

Period 13 days) 


0-05% 

0 * 1 % 

0-15% 

KH 2 PO 4 

KILPO 4 

KH 2 PO 4 

Dextrose consumed f?.) 13*05 

14-25 

14*40 

Itaconic acid (g.) 3*75 

3*82 

3*75 

Yield (molar) % iO-0 

37*1 

36*1 

Table III 



(Concentration of MgSO^^ varied. 

Incubation 

Period 15 days) 


0-025% 

0-05% 

0-07.5% 

MgSO^ 

MgSO, 

MgSOi 

Dextrose consumed (g.) 10*15 

11*85 

12*0 

Itaconic acid (g ) 1*39 

2*85 

2*25 

Yield (molar) % 19 -0 

33-3 

26*0 

Table IV 



(Concentration of KCl varied. 

Incubation Period 

15 days) 



KCl 

0*025% 

0-05% 

absent 

KCl 

KCl 

Dextrose consumedfg.) 12*98 

11*25 

10-28 

Itaconic acid (g.) 4*0 

3*17 

3*0 

Yield (molar) % 42*7 

38*9 

40*3 


It was concluded that the optimum concen- 
trations of the salts would be NH^NOg 0-1%, 
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KHgPO^ 0-05%, MgS 04 0*05% with or without 
traces of KCl. Further experiments are in pro- 
gress with other substrates and the results will 
be published elsewhere. 

The authors are grateful to Dr. S. H. Zaheer, 
Director of the Central Laboratories, for many 
helpful suggestion.s. 

Cent. Labs, for Scientific K. Ramachandran. 

and Industrial Research, Mrs. Z. H. Osmani, 
Hyderabad-Dn., 

October 22, 1951. 


1. Calam, C. T., Oxford, A. E., and Raistrick, H., 
Biochem. y., 1939, 33 , 1488. 2. Lockwood, L. B., and 
Reeves, M. D., Arch. BiocJiem.. 1945, 6, 455. 3. Lock- 

wood, L. B., and Ward, G. E., Ind. En§:. Chem., 1945, 37 , 
405. 4 . Moyer, A. ]., and Coghill, R. D., Arch. Biochem., 
1945, 7 , 167. 5. Lockwood. L. B., and Nelson, G. E. N., 
Ibid., 1946, 10 , 365. 6 . Friedkin, M., hid. Rn^. Chem. 

(Anal. Edn.), 1945, 17 , 637. 


THREE NEW BACTERIAL DISEASES 
OP PLANTS FROiVI BOMBAY 
A NEW bacterial leaf-spot of Lawsonia alba 
Lam., was noticed at Baroda in October, 1950. 
On the leaves, the pathogen produces few, 
small, round, water-soaked areas, measuring 
initially 1 to 2 mm., mostly at the periphery 
of the leaf. Some of them increase in size to 
2-3 mm. and become dark brown to jet black. 
On the other hand, undeveloped spots remain 
as pale brown specks, the areas around such 
spots turn pale brown and brittle. Bacterial 
ooze in the form of small shining beads or fine 
scales is found on both sides of the spot which 
gets depressed on the undersurface of the 
leaves, the corresponding areas on the upper 
surface being raised and presenting a pale white 
appearance due to bacterial exudation. The 
pathogen infects leaves only. Since no bacte- 
rial disease has so far been reported on this 
host or related plants, it is proposed to assign 
the bacterium a new name Xanthomonas law- 
sonioe nov. sp. whose short description is given 
below : — 

Short rods; single, rarely in chains of two; 
single polar flagellum; 0 • 7 x 1 * 8 ; Gram- 
negative; capsulated; no spores; on potato dex- 
trose agar plates, the colonies are circular with 
entire margins, smooth, shining, convex with 
striations at the periphery only, measuring 
1*8 cm. after 5 days; colour empire yellow; 
gelatin liquefied; starch hydrolysed; casein 
digested; milk peptonised; litmus reduced; 
hydrogen sulphide produced; ammonia pro- 
duced from peptone; nitrite not produced frqm 
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nitrate; M. R, and V. P. tests negative; acid but 
no gas in dextrose, maltose, sucrose and lac- 
tose; no growth, in salicin; optimum temperature 
for growth 30® C.; thermal death point about 
51° C.; pathogenic to Lawsonia alba only. Found 
at Kamati Bag, Baroda. 

2. A new bacterial leaf-spot of tamarind 
(Tamarindiis indica L.), whose pods form a 
well-known condiment in India, was found 
quite common on trees round about Poona in 
November, 1950. On the leaflets, the pathogexi 
produces few, small, round, water-soaked spots, 
measuring initially 0-5 to 1 mm. In the begin- 
ning, the spots are pale brown with a small, 
yellow halo around them which later increase 
in size to 3-5 mm., become irregular and dark 
brown to jet black. Spots also develop along 
the line of the mid-vein. Deep black spots on 
petiole and rachis are rarely seen. Bacterial 
ooze in the form of small, shining beads or flne 
scales is found on both sides of the spot which 
is raised due to heavy bacterial exudation. 
Since no bacterial disease has so far been re- 
ported on this host, it is proposed to assign the 
causal organism a new name Xanthomonas 
tamarandi nov. sp. whose short description is 
given below: — 

Short rods; single; single polar flagellum; 0-6 
to 1*6 Gram-negative; capsulated; no spores; 
on potato dextrose agar plates, the colonies are 
circular with entire margins, smooth, shining, 
convex with striations at the periphery only, 
measuring 1*4 cm. after 5 days, colour martius 
yellow; gelatin liquefied; starch hydrolysed; 
casein digested; milk peptonised; litmus reduc- 
ed; hydrogen sulphide produced; ammonia pro- 
duced from peptone, nitrites not produced from 
nitrate; M. R. and V. P. tests negative; acid but 
no gas in dextrose, maltose, sucrose and lac- 
tose; no growth in salicin; optimum tempera- 
ture for growth 30° C; thermal death point 
about 51° C.; pathogenic to tamarind; distribu- 
tion general. 

3. A severe bacterial angular leaf -spot of 
Euphorbia pulcherrima Willd. (Poinsettia) was 
observed at Bombay in December, 1950. On the 
leaves, the pathogen produces few to numerous 
minute water- soaked spots visibly clear on the 
lower surface, measuring initially 0*5 mm., 
fairly well distributed all over the leaf surface. 
With the progress of the disease, the spots 
increase in size to 1*5 mm., become angular and 
brown with deep coloured periphery. Like 
other bacterial diseases, the ooze in the form of 
small shining beads is found on the underside 
of leaves. Tender stems are infected in the 
form of irregular vertical gray streaks which 


soon engirdle the stem. In this respect, the 
disease resembles the one described by Starr 
and Pirone (1942). i But the causal organism 
under study differs from Corynebacterium 
poinsetticB Starr and Pirone as it is Gram- 
negative and yellow; hence it is proposed to 
assign it a specific name Xanthomonas poinsetti- 
cola nov. sp. whose short description is given 
below ; — 

Short rods; single or in chains of two or three; 
single polar flagellum; 0 * 6 X 1 • 3 ; Gram- 
negative; capsulated; no spores; on potato dex- 
trose agar plates, the colonies are circular with 
entire margins, smooth,, shining, convex with 
striations at the periphery only ; measuring 
2 cm. in diameter after 5 days; colour picric 
yellow; gelatin liquefied; starch hydrolysed; 
casein digested; milk peptonised; litmus re- 
duced; hydrogen sulphide produced; ammonia 
produced from peptone; nitrites not produced 
from nitrate; M. R. and V. P. tesits negative; 
acid but no gas from dextrose, maltose, sucrose, 
and! lactose; no growth in salicin; optimum 
temperature for growth 30° C.; thermal death 
point about 51° C.; pathogenic on E. pulcher- 
rima only, found in Hanging Gardens, Bombay. 

Fuller details will be published elsewhere. 

Plant Pathological Lab., M. K. Patel. 
Agricultural College, Poona, V. V. Bhatt. 
August 9, 1951. Y. S. Kulkarni. 


1. Slarr, M. P., and Pirone, P. P., 1942, 

32, 1076-81. 


POLYPLOIDY IN A SHORT-HORNED 
GRASSHOPPER 

Mickey^ reported polyploid spermatogonial cells 
in a North American genus, Romalea microp- 
tera (Beauv.) and also studied the meiotic 
mechanism in them. The present author also 
obtained a sporadic case of tetraploidy in the 
spermatogonial stage in an Indian Acridid, 
Oedaleus abruptus Thunb., obtained from Izat- 
nagar, Uttar Pradesh, and the finding is re- 
ported herein. 

Out of many specimens examined, only one 
individual showed polyploidy in one of its testi- 
cular follicles. The closed tip of this particular 
follicle had two distinct cysts on either side — 
both being tetraploid ones. The two X- 
chromosomes in these tetraploid nuclei were 
found to be negatively heteropycnotic. The 
number of chromosomes in only two nuclei could 
be counted accurately (Fig. 1 ) ; while in the 
remaining ones it was not possible as they were 
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on the side. The chromosome number in these 
nuclei was found to be 4n “ 44, two less than 
what is expected. The missing ones were per- 
haps overlapped by some oiher chromo- 
some which could not be detected or they were 



a 

Fig, 1. Sperinatogonial metaphai-e in show- 

ing 4« = 44 (Jhromosomes, X 1760. 
lost during sectioning, Tetraploid metaphase 
stage may originate due to complete separation 
of chromatids during prophase with omission 
of one metaphase,- by fusion of daughter nuclei 
following anaphase separation and the failure of 
cytokinesis,'* or by fusion of two prophase nuclei 
in a binucleate cell when the nuclear membrane 
is dissolved prior to metaphase.-^ Koller*" des- 
cribed tetraploid spermatogonia in Hexacentrus 
mundus, a long-horned grasshopper; but due to 
the absence of syndiploidy in that genus he 
believed that those originated through failure of 
the daughter chromosomes to segregate towards 
the opposite poles at mitotic anaphase. Since 
the number of polyploid cells, obtained in the 
present case, was very few which, moreover, 
were localised in only one of the follicles, it 
was not possible to conclude by what particu- 
lar method they had taken their origin. Further 
observations based on smears may give valuable 
information on this point. 

My thanks are due to Dr. P. Bhattacharya, 
Indian Veterinary Research Institute, for giv- 
ing me necessary facilities and for helpful 
criticism. 

Animal Genetics Section, M. K, Dutt. 

Ind. Vet. Re. Institute, 

Izatnagar, U.P. 

August 29, 1951. 


1. Mickey, G. H., /&r. <7, 194o, 13, 27. 
2. Carotliers, E. E., /. 1940, 66, o29. 3. Wilson, 

K, G., T/h' Cti! i]i I\'':'ciopuit nt and Heredity (Macmillan, 
N. V.J, 1928. 4. Ray Chaudkuri, S. P., and Ira Bose., 

Prot. ZooL Soc. 1948, 1, 1. 5. Roller, P. C., 

Pro:. Roy. Soc. F.din., 1940, 60, 174. 


CYTOLOGY O'B LIMNANTHEMUM 
CRISTATUM GRISEB. 

Though many important genera of the family 
Gentianaceae have been worked out till nowE 2 ,." 
several of the Indian members still remain un- 
explored. Lhnnanthemu-rn cristatum Griseb. is 
one of the most widely distributed species of 
the family growing abundantly in ponds, both 
mitotic and meiotic studies of which have been 
made here. 

For the study of the mitotic chromosomes, 
root tips were hxsd in different fixatives of 
which Oxyquinoline fixation (Sharma and 
Ghosh, 1950), proved to be the most suitable 
one. Tjio and Levan's method (1950), for tem- 
porary preparations has also yielded very good 
results (Fig. 1). The materials fixed for pre- 
paring permanent blocks were dehydrated and 
infiltrated as usual and paraffin sections 15 
thick were cut. For the study of the meiotic 
stages flower buds w^ere smeared in Nawaschin’s 
fluid. 



Figs. 1 and 2 — Somatic MeLap!ia.se platw showing 18 
chromosomes (fi.xed in O.vyquinoHno} and Lliogram of 
the same respectively. 

Fig. 3 — Telophase nuci«us showing 4 nucleoli. 

Figs. 4 and 5 Diakine^is showing 9 bivalents, and 8 
bivalents and 2 univalents respectively. 

Fig. 6 — Seco.nd Division nu;Iei showing 9 chromo- 
fomes in each. 

The somatic chromosome number of the spe- 
cies has been found to be 18. The chromosomes 
could be classified mainly on the basis of their 
primary and secondary constrictions. Size 
iifference has not been found to be very mark- 
ed, ranging between 1*5 yu to 3-7 /g The details 
of the morphology are illustrated in Fig. 2. 

Corresponding to 4 SAT-chromosomes, 4 
nucleoli forming two homomorphic pairs were 
observed in the telophase stage of root tip 
nuclei (Fig. 3). 
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During the meiotic stages, 9 bi\'alents were 
distinctly noticed in the pollen mr.ther cells. 
Diplotene presents an interesting peculiarity 
in the complete terminalisation of the chiasmata. 
Moreover, it is also worthy of note that chro- 
matid separation is apparent at this stage (Fig. 
4). Occasional pollen mother cells were observed 
with 8 bivalents and 2. univalents in diakincsis 
(Fig. 5). 

Clear 9 bivalents were noticed in the meta- 
phase and distinct 9 and 9 segregation in two 
poles resulting into clear 9 chromoso.nies in each 
of the second division nuclei were also observ- 
ed (Fig. 6). 

Pollen sterility has be eh found to be negligible. 

The absence of any multivalent ff:rmation or 
of secondary association of bivalents and, more- 
over, the absence of any signihcanl meiolic 
irregularity show that the species under inves- 
tigation is, in all probability, a true diploid. 

Lastly, I wish to express my sincere gratitude 
1.0 Mr. A. K. Sharma, Calcutta Unlversit 3 % for 
helpful guidance, and to Prof. P. C. Sarbadhi- 
kari, for facilities offered during this investiga- 
tion. 

Cytogenetics Lab., 

Dept, of Botany, (Miss) Archana Mooker.tea. 
Calcutta University, 

September 8, 1951. 


1. Palmgren, 0 ., JLd. Xcd., 1943, 3fS. 2. .‘^akai K.. 
Jap. J. /nd., 1035, 11, <)8. 3. .Sharma, .A. K., and Chosh 
Chiira, .SVv. C.’////., lOnO, 16, 'J68-69. 4. 'rjio, J. II., and 
Levan, A., AiiuaL /C.dac. Kxp. Jj .Ittia 1950, 2, 21-04. 
5. Warburg, E. F., AVu- r/tyO/., 1938, 37, 180. 


SMUT ON ECHINOCHLOA COLONA 
LINK. 

Echinochola colona"- is a good fodder grass found 
commonly on the banks of rivers, on bunds in 
paddy fields, and in marshy localities of the 
Mysore and Mandya Districts of M^’-sore State. 
During the course of a survey made in Octo- 
ber, 1949, a smut producing galls on the grass 
was noticed. The galls occur on the stems and 
nodes, and sometimes on the rachis of the in- 
florescence (see Fig. 1). In many cases the in- 
florescence fails to appear. Where it does ap- 
pear, the rachis is hypertrophied, and a few 


* We are indebted to Fr. H. Santapau, S.J., t. 
Xavier’s College, Bombay, and Sri, C. Rajasekhara 
Mudaliar, Government Lecturing and Systematlo Bota- 
nist, Agricultural College and Research Institute 
Coimbatore, for independently identifying the specimens’ 
of thi.s grass. 


spikelets are seen. The parts of the spikelets 
themselves are unaffected. The leaves are free 
of the infection. The galls are irregular or 
elongated, and vary in length from 2 to 12 mm. 
and in thickness from 2 to 4 mm. (see Fig. 2). 
They occur crowded together so that the smut 
sori have the appearance of brain-like folds. 



The sori are composed of the host tissu 3 , an.d 
contain a mass of loosz sooty powder, the spores 
of the fungus. The spores are liberated by the 
rupture of the gall membrane. The spores aio 
roundish or ellipsoidal, brown, thinly echinulato, 
measuring 7-6-11-4/t in greatest diameter. They 
germinate in tap water in 18-24 hours produc- 
ing a septate promycelium. The sporidia are 
terminal or lateral. The fungus has been identi- 
fied as Ustilago crus-galli Tracy and Earle. 

Tracy and Earle reported this fungus on 
Echinochloa (Panicum) crus-galli, the Barn- 
yard grass in U.S.A. It has be3n found also in 
Australia on the same grass. Mundkuri has 
noticed U. crus-galli on E. frunicntacea. This 
host plant has been variously considered to be 
a variei:^^ of E. (Panicum) crus-galli, and 
E. (Panicum) colona, but has, since 1936, been 
accorded an independent status. According to 
MUi^dkur^ the smut U. pa7iici-frumentacei sensu 
Butler on E. jrumentacea (Panic^um frumenta- 
ceum), but not U. panici-frumentacei Brefeld 
is U. crus-galli. There is no record of this 
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fungus on any other grass or cereal in India. It 
is strange that if E. frumentacea^ is a variety 
of E. cTUs-galli or E. colona any of these grasses 
has escaped infection by the smut. It could 
not have gone unnoticed because of the marked 
deformities it causes on the plant. This present 
record brings out the affinities of the fungus 
and the host plants it infects. 

Lab. of Plant Pathology, S. V. Venkatara.yan. 
Dept, of Agriculture, M. H. Delvi. 
Bangalore, 

September 17, 1951. 


1. Mundkur, B. B.. Indian Jour, A^r. AV., 1913, 13, 
631-33. 


MULTIPLE BUDS IN SUGARCANE 
While one bud is the usual condition Ui sugar- 
cane, the occurrence of buds more than one was 
noticed in a few hybrid seedlings. These multi- 
ple buds 2 to 4 in number are juxtaposed along 
the root band almost touching one another. All 
the buds at a node are of similar size and form. 
However, not all the nodes in a seedling showed 
this condition. A few had single buds, some had 
two buds, and a majority three buds and very 
few, four buds. The occurrence of multiple 
buds coiold be of practical importance espe- 
cially in sugarcane provided they are viable and 
give rise to as many daughter culms as there 
are buds in each node. 

The occun-ence of multiple buds has been 
noticed in the following varieties. 

(1) Co. 781— (?. 3247 X Co. 440). 

(2) P. 7281— (Co. 603 X Co. 449). 

(3) P\ 335/1— M. 2811 (Vellai X Narenga X 
[ (5. spontaneum Glagh x E. Muu'ja 
Spiny) selfed] . 

Neither of the parental forms in each, cross 
showed this character and if this character ex- 
presses itself in the hybrid, the indication is that 
it is a case of two non-allelic genes acting to- 
gether to produce a phenotype (so far as this 
character is concerned) different from that pro- 
duced by either alone. This is on the assump- 
tion that the character in question is genic. If 
so, this feature must be exhibited by the clonal 
progeny resulting from these culms. 

To test this, setts having one, two, three and 
four buds from each seedling were planted 
separately in pots having the ordinary soil mix- 
ture of tank silt, sand and farmyard manure. 
In every case only one bud germinated to form 
shoots. These were allowed to grow up to 
maturity and the canes were examined for the 
presence of multiple buds. There were no more 
than a single bud at each node. Also the shoots 
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that came out of setts having one, two, three 
and four buds, were all identical. None of them 
possessed multiple buds. These were again 
planted and taken through the next generation. 
These also showed no trace of this character. 

The occurrence of multiple buds is obviously 
not a genetically inherited character. Presum- 
ably it is due to some physiological cause, in- 
volving hormones or effect of minor elements 
on the varieties concerned. 

Sugarcane Breeding Institute, T. S. Raghavan. 
Coimbatore, 

September 26, 1951. 


CONTROL OF TERMITES IN 
SUGARCANE 

GuptaI has made certain recommendations to- 
wards the control of termites during the period 
of germination in hot weather. The author has 
also mad,e attempts to control their attack by 
the use of tar emulsion, crude oil emulsion and 
tar emulsion with 'gammexane’, the treatments 
being given with irrigation water. Some mea- 
sure of success was achieved particularly with 
the last mentioned treament, but the effect was 
only temporary and the treatment had to be re- 
peated with each irrigation till the plant got 
established. 

With a view to obtaining effective permanent 
control over termite attack, an experirnent was 
conducted using two varieties, viz., Co. 419 and 
Co. 453. The following treatments were given 
to the setts prior to planting : (1) plugging the 
cut ends with coal tar, (2) treating the setts 
for 24 hours in a 2-5% solution of ‘gammexane’ 
P. 520, (3) treating the setts for 24 hours in a 
5% solution of ‘gammexane’ P.520, (4) treating 
the setts for 24 hours in a 2*5% solution of DDT 
Geigy’s Guesarol 550, (5) treating the setts for 
24 hours in a 5% solution of DDT Geigy’s Guesa- 
rol 550, (6) treating the setts for 24 hours in a 
4% solution of the disinfectant IZAL’. In addi- 
tion to these, in a separate experiment the fur- 
rows were treated with 5% gammexane dust 
D. 025 at the rate of 20 lb. per acre at the time 
of planting (without the other treatments). 

Maximum germination was recorded in the 
treatments with ‘gammexane’, those with DDT 
coming next in order. Germination v/as con- 
siderably affected in the treatment with ‘IZAL’ 
solution. 

The termite attack was maximum in the ‘con- 
trol’ and in the treatment with plugged cut ends. 
The mode of entry was, however, different in 
the two. In the former the entry was through 
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the cut ends while in the latter it was entirely 
through the buds. This is evidently due to the 
cut ends being repulsive owing to the presence 
of coal tar, so that the termites had to seek the 
next best soft portion, viz., the bud. The attack 
was fairly high in the treatment with TZAL’. 
The treatments with DDT also showed a fair 
amount of attack which was least in the treat- 
ments with ‘gammexane’. Out of the three 
treatments with gammexane the dipping of the 
setts in 5% gammexane was superior to the 
others in the matter of less of attack of the 
termites. 

Of the two commercially popular insecticides, 
DDT and gammexane, the latter seems to be 
better for the control of termites, as also from 
the point of view of germination, as it was 
found that it does not affect the latter. 

My thanks are due to Shri. N. L. Dutt, Direc- 
tor, Sugarcane Breeding Institute, for kind guid- 
ance. 

Sugarcan;e Breeding Inst., G. Narasimha Rao. 
Coimbatore, 

October 4 , 1951 . 

1. Gupta, B. D., Si:/., 1950, 11 , 344. 


A NOTE ON THE CHEMICAL COMPO- 
SITION OF THE PENAEID PRAWNS 
OF MADRAS 

The nutritive values of prawns from Bombay 
(Metapenceus sp., Parapenceus sp,, and Acetes 
sp.) have been estimated by Appanna and 
Devadattai and of those from Calidut coast 
{Penceus monodon, Penceopsis dobsoni, Penceus 
semisulcatus and Trachypenoeus asper) by 
Chari.2 The results obtained by these authors 
show that the chemical composition of the body 
varies in the different prawns studied. More- 
over, the above authors did not take into con- 
sideration factors like sex, size and seasonal 
changes. So an estimation of the chemical com- 
position of four edible prawns available in 
Madras, viz., Penceus indicus, Penceus carinatus, 
Metapenceus monoceros and Metapenceus dob- 
soni, was attempted by the present author. 

The chemical composition of both males and 
females of the four different species has been 
determined and tabulated. Each value present- 
ed in the table is the average of deternunations 
of materials found in two lots of five prawns 
each. All the prawns chosen for analysis were 
of 11 to 14 cm. length and were collected f^om 
sea ^urin^ the months of June and July. 
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Table 


Species 

Sex 

Water 
Per cent. 

Fat 

Per cent. 

“.Solidjs’’ 
Per cent. 

Per cent. 
Limit of 
error 

Ptneeus 

indictis 

M 

7C-18 

1*04 

22*25 

0-53 

F 

76*38 

0*95 

21*86 

0-81 

Pemsiis 

carinatus 

M 

73*26 

1*08 

25*09 

0*57 

F 

72*67 

1*15 

25*51 

0*67 

Metapendeus 

M 

77-86 

0*91 

20-75 

0*48 

fjioiioceros 

F 

75*07 

0*90 

23-17 

0*86 

MeiapCfKEus 

dobso92i 

M 

76*48 

0*95 

22*05 

0-52 

F 

77*54 

0*S9 

20*82 

0*75 

It will be 

noted from the 

Table 

that in 

these 


four species of prawns differences due to sex 
are irregular and not marked. Estimations of 
the fat contents as well as the chemical com- 
position of the body during the different seasons 
in prawns of different sizes are of value. Such 
a detailed study on Penceus indicus has been 
made and will be treated in a separate account 
elsewhere. 

The author’s thanks are due to Dr. C. P. 
Gnanamuthu for his kind interest and guidance, 
and to Dr. G. Krishnan for his helpful sugges- 
tions. 

Zoological Res. Lab., V. Gopalakrishnati. 
University of Madras, 

Madras 5, * 

September 28 , 1951 . 


1. Appanaa and DevaJalta, Cun'. SS., 1942, 11 , 333. 
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FORKING OF FILAMENTS IN PEN- 
NISETUM TYPHOIDES STAFF. AND 
HUBBARD 

The spikelets of Pennisetum typhoides Stapf. & 
Hubbard are characterised by two kinds of 
flowers, the upper flower perfect and ihe lower 
normally staminate (at times infertile, absent 
or rarely perfect). The stamens are three in 
number in both the upper and lower 
flowers.'^ An examination of the spikelets of 
number of types was made; in one parti- 
cular plant belonging to a bulk selection 
M.S. 5640 (Local Sajja, Adoni, Bellary District, 
Madras State) instead of the normal three sta- 
mens, a greater number was observed in each 
flower. To know more about the extra number 
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of stamens nearly two hundred spikelets were 
examined. In all the spikelets, it was found 
that the lower flower was absent and the upper 
flower had four stamens as a general rule. iCwo 
of the flowers had five stamens. 

The origin of the extra stamen were studied. 
In all except one flower four distinct fdamoi’ls 
were observed (Fig. 1). 



Fig, 1 


In one particular flower, only three fuaiaents 
ware seen. One of these filaments had two dis- 
tinct anthers, the filament having two branches 
at the distal end (Fig. 2). 



Fig. 2 

This observation gave the clue that ihe exira 
stamen which is found to occur should have 
arisen by the forking of one of the iilamojitj, 
the general pattern of the flower being trinier- 
ous. 

Forking of awns and leaf-blades in Sorghum 
has been reported.- Concurrent forking of awn 


and stigma has also been recorded^ in the same 
crop. As far as the authors are aware this is 
the first record of forking of filaments in the 
Graminese. 

The character is probably mutational in origin 
and the inheritance of it is under study. 

Agric. Res. Stn., B. W. X. Ponnaiya. 

Koilpatti, R. Appathurai. 

October 5, 1951. 

1 IKctor, j. l[.. I n'',\\u{ :lioit /.> f-i' Bjtany of Field 
Crofs, 1930.1. 2. iMrr.Sof^ 1 4, .310-17. 3. fbid., 

itSo. 4, 170-77. 

CHRO’^OSOME NUMBER OF 
GYMNOPETALUM CO CH TNCHINENSIS 
KURZ. 

Thu material for the study of meiotic chromo- 
somes was obtained from male flowers of 
Gijmnopetalum cochiuchinensls Kurz., a wild 
moncecious species of Cucurbitaceae. Anthers 
were fixed in acctic-aicohol (1:2) between 
1-30 p.m. to 1-45 p.m. PolUn mother-cells and 
pollen grain: were studied in acetocarmine 
smears. 

Diakinesis was the only stage of prophase 
which was studied. Eleven bivalents were count- 
ed in a large number of di akinetic nuclei (Fig. 1). 
The maximum number of bivalents found 



Fig. 1. Diakine.>is, showing eleven groups of biva- 
lents; note three bivalents attached to the nucleola.s. 
Fku 2. Metaphse I showing eleven bivalents. Ffo. 3. 
-\napl ase IT showing lagging chromosomes. X 1000. 

attached to the nucleolus was determined to be 
three. Whether this indicates that this species is 
a secondary polyploid or a structural hybrid calls 
for further critical examination of this plant. 
In polar view metapba.se I, eleven bivalents 
ware observed (Fig. 2), so that eleven is the 
haploid number of chromosomes in this species. 
During anaphase II, laggards were observed 
(Fig. 3) in a small percentage of pollen mother- 
cells. Microspores which result from divisions 
of such pollen mother-cells are usually deficient 
in some chromosomes and this is probably the 
reason for the abortion of approximately 20 per 
cent, of the pollen grains of this species. Occur- 
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rence of such laggards in anaphase II has been 
recently reported by Kao- in Stercidia colorata. 

Tetrad formation was found to be of simulta- 
neous type. 

A brief survey of the chromosome numbers 
of the members of Cucurbitaceae, so far studied 
shows that eleven is the haploid number of 
chromosomes in a number of genei'a which, in- 
clude Citrillus, Lagenaria, Momordica, Tricho- 
santhes.'^ Further study will alone reveal whe- 
ther any of these genera bears any relationship 
with G. cochinchinensis where also the haploid 
number of chromosome has been determined to 
be eleven. 

Dept, of Botany, Ahmad Shamsul Islam. 

University of Dacca, B. Saha. 

October 7, 1951. 


1. Bhaduri, P. N., Ptvc’. J?oy. Soc., Loruh-n, 1942, 44, 
7.2-85. 2. Rao, C. V., Proc, rndian ScL Con;-,, 1051, 38, 
15G. 2. Darlington, C. D. and Janaki Ammal, E. K., 

Chromosome Atlas of Ciiltivcttcd Plants, 1945, 114-lG. 


A PRELIMINARY ACCOUNT OF 
CYTOLOGY OF THE HOUSE FLY 
MVSCA NEBULO F. 

The attention given to the house fly, in compa- 
rison with other species of the Diptera, which 
have long been a favourite group for cytological 
studies, is very meagre. Upto now only Musca 
domestica L. has been studied cytologically 
and a diploid number of 12 chromosomes with 
“XY” type of sex mechanism and spermato- 
genesis has been reported (Perje, A. M., 1948*). 

During the course of cytological investigation 
in an in-bred race of the house fly, Musca 
nebula F., which is common in India, about 
25 males examined hitherto showed 6 chromo- 
somes only in the somatic cells (Fig. 1), whereas 



FlG.S. 1 and 2. Somatic complement of male and 
female house fly, Mnsce nckilo F. with 0 and 12 chromo- 
somes respectively, x 2500. 

all the females showed 12. chromosomes (Fig. 2). 
A comparative chromosome study revealed that 
the 12 chromosomes found in the female form- 
ed 6 homologous pairs while the 6 chromosomes 
in. the male were without homologues. From 


the above data it is inferred, that the male 
flies under investigation show haploidy, which 
is probably the result of parthenogenesis, as 
in the bees and wasps. 

Further work is in progress. 

Our grateful thanks are due to Dr. P. J. 
Deoras for guidance and to Dr. S. P. Agharkar 
for his kind interest and encouragement. 
M.A.C.S. Laboratory, S. Vishveshwaraiya. 

Law Collage Biuldiiigs, D, R. K.anade. 

Poona 4, 

October 12, 1951. 


* Ann Margret Perje, “ Spermatogenesis in Musca 
domestica L.’’ I /credit as, 1948, 34, 


BIONOMICS OP BULEBOTOmU^ 
ARGEMTIBES (ANN AND BRUN) 

In the course of a study of the bionomics of 
the sandfly, Phlebotomus argentipes (Ann & 
Brun), the following observations were made : — 

(1) Wild sandflies (P. argentipes), caught 
fed in nature, were placed in a chimney with 
raisins for 48 hours or longer. After they had 
oviposited, sacond feeds on man were obtained. 

(2) P, argentipes was also found to take a 
meal of blood from chickens. It was noted that 
P. papatasii (Scop.) also would feed on chic- 
ken’s blood. Both P. argentipes and P. papatasii 
laid viable ova after a blood meal on chickens. 

It may be pointed out that the Kala-azar 
Commission when working in Assam, failed to 
obtain second feeds with sandflies caught fed 
in nature. Since sandflies have been shown to 
feed on chicken’s blood, it will be interesting 
to And out the effect of chicken’s blood on the 
development of flagellates of Leishmania dono- 
vani in the gut of the sandfly. Epidemiological 
studies on Kala-azar have revealed an associa- 
tion between poultry keeping and the preval- 
ence of P. argentipes in Kala-azar houses. 

Our thanks are due to Prof. K. V. Krishnan, 
Professor of Microbiology, for facilities to take 
the course in his department and for permis- 
sion to publish tills note. 

K. P. Bhattacharyya. 

M. G. Raja Varma. 

N. R. Ramakrishnan. 

Microbiology Dept., V. Sivasubramaniam. 

All India Institute of R. Ramani. 

Hygiene & Public Health, 

Calcutta, 

October 16, 1951. 
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THE FIRST RECORD OF THE GENUS 
BRANCHIHELLA SAYCB. IN INDIA AND 
A NEW VARIETY OF BRANCHINELLA 
KUGENUMAENSIS (ISHIKAWA) 

In the course of my studies on the Anostraca 
of South India, 1-2 '! I received a collection of 
preserved anostracans from Madura, which have 
now been identified as resembling the Japanese 
form Branchinella Kugenumcensis (Ishikkawa'‘) 
with certain differences. 

The males are characterised by the biarti- 
culate second antenna, with the basal joint car- 
rying numerous tubercles on the inner margin, 
and 9 long digitiform processes on the outer mar- 
gin (Fig*, lb). The apical joint is falciform and 




FIG. la. Frontal appendage and second antenna Xl^z 
(Camera lucid a) 

FIG. Ilf. Part of the basal joint, showing the digiti- 
foim processes X 33 (Camera lucida) 

Fig. 2. Ovisac X 8. (Camera lucida) 
movable. The frontal appendage of male is three . 
jointed. The basal joint is cylindrical, the mid- 
dle with two rows of ventral spines is bifurcated 
at its tip into two rami. Each ramus is again 
triramous. The interior ramus is ensiform, with 
spines on either sides, and the two outer rami 
carry tubercles with minute spines (Fig. 1 a) . 
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The females are characterised by the conelike 
small second antenna, with setose margin, and 
the apical end is acutely prolonged. The ovisac 
is short, oviform and extends to the end of the 
4th abdominal segment (Fig. 2 ) . The length 
of the body is 23 mm., thorax 10 mni., abdo- 
men 9 mm. and caudal furca 4 mm. 

These specimens were collected in August, 
from temporary puddles created by rain water, 
in and aroucd Madura (S. India). A large 
number were available for detailed examination 
and they differ from Ishikawa’s type specimen 
of Japan, with regard to the number of digiti- 
form processes on the basal joint of the second 
antenna of the male, the shape and length of 
the ovisac, the size and shape of the flabella of 
the phyllopodia, and the spines on the frontal 
appendage. 

Hence they can be conveniently treated as a 
distinct and a new variety of BrancMnelln 
Kugenumcensis (Ishik.) and can be designated as 
the var. Madurai. 

A detailed account of the morphology and 
bionomics of this new variety will be published 
elsewhere. 

My thanks are due to Dr. Joshua for provid- 
ing facilities for working, and to Mr. K. J, 
Joseph and Mr. G. J. Phanuel, for supplying the 
material 

This first record of the genus Branchinella 
Sayce. in India, extends the range of the dis- 
tribution of the genus to the oriental region 
also. 

Dept, of Zoology, P. J. Sanjeeva Raj. 

Madras Christian College, 

Tambaram, 

October 11, 1951. 


1. Kemp, S., /w/. .Ife'., 1911, 6, 222-23. 2. 

Daday, F V., Sd. .VaL (Zod.), 1910, (9) 11,91- 
489. 3. Linder, F., ZoA. Bidr. Uppsala., 1941, 20, 101- 
302. 4. Ishlkawa, C., 'Aool. .lAz". Tokyo, 1894, 7, 8, 

13, 98, 137 and 147. 


SOME SIGNIFICANT RECORDS OF 
FISH FROM KOLHAPUR, NORTHERN 
SECTION^ OF WESTERN GHATS 
Among the collection of fish made by Shri A. G. 
Kalawar, Superintendent of Fisheries, Kolha- 
pur, the writer has found some interesting spe- 
cies which are of great zoo-geographical signifi- 
cance. One of them is a Homalopterid fish which 
belongs to the genus Balitora Gray.2 It agrees 
more or less with the form described from 
Mysore, B. brucei rnysorensis Hora,^ This is the 
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first reeord oi any Homalopterid fish from the 
northern division of the Western Ghats.-^ An- 
other new record is Botia striata Rao,^ a beauti- 
fully striped loach, which was described from 
Mysore, but has not so far been found from any 
other part of the Western Ghats. * 

The third interesting find is a catfish of the 
family Schilbeidae, collected by the author, for 
which a new genus and new species have been 
established. The account is under publication 
in the Records of the Indian Museum. The near- 
est ally of this fish is Pseudeutropius acutiros- 
tris Day^* from Burma. The occurrence of this 
new Schilbeid fish at Kolhapur emphasises fur- 
ther the great affinities of the fish fauna of 
the Western Ghats to the so-called Malayan 
fauna.7 

The presence of these three fishes in the 
northern section of the Western Ghats supports 
Horn’s Satpura Hypothesis^ of the route of 
migration of the Malayan element in the fauna 
and flora of Peninsular India. A detailed sys- 
tematic treatment of these along with other 
fishes collected from Kolhapur will be published 
elsewhere. 

I am grateful to Dr. S. L. Hora, for his help 
in the identification of Botia striata Rao and to 
Dr. S. B. Setna, for affording the necessary 
facilities. 

Taraporevala Marine C. V. Kulkarni. 

Biological Station, 

Bombay, 

November 2, 1951, 


1. Bhirxiachar, B. S,, Sr/.y 1945, 14, (i), 13. 

2. Gray, Ilhistratitms of Indian Zoohc:[y, 1832, 1, pi- 88. 

3. Hora, S. Ry Rcc, hid. Mtis.y 1941, 43, 22L 4. Silas, 

E. G., Jonrn. Bom- Hist. Soc-, 1951, 49, No. 4. 5. Rao 
C. R., Ami. Mao-. .Vat, /list., 1920, 6 (9), 45. 6. Day, 

F. Pros. Zool.Soc. London.., 1869, p. 618. 7. Hora, S. L. 

Proc. Nat. Inst. Sti. In Hay 1944,10, 423. 8. — , Ihid.. 

1949, 15, 1. 


THE PRESENCE OF OPERCULINA 
GRANULOSA (LEYMERIE)— FORAMI- 
NIFERA IN THE COASTAL WATERS 
OF TRAVANCORE 

Hofkeri observes that Operculina granulosa 
shows a very high degree of variability, which 
in most cases seems to be due to trimorphism 
and in others, to outward circumstances, namely, 


the quantity of chalk and the depth of water 
in which it is found. Dakin^ mentions the pre- 
sence of O. granulosa in the Gulf of Manaar, 
but no other details regarding its form and the 
seasonal abundance are available. 

During recent investigations of the Bottom 
Fauna and Bottom Deposits of the Travancore 
Coast, many specimens of three different forms 
of this species have been collected. The largest 
specimen obtained is 6x4-4 mm. It possesses 
41 chambers and resembles the type-specimen 
illustrated by Cushman-** (Fig. 6a, PL XV). The 
spiral is very irregular in some specimens and 
the beads are visible only in the central spiral. 
This form is rather rare on this coast and has 
been recorded only from Trivandrum at a depth 
of 12-15 fathoms- 

There is another form which resembles 
(Fig. 5, PL XV), of Cushman, 3 the largest spe- 
cimen measuring 3-7 x 3-5 mm. and is more or 
less circular and possesses 34 chambers. Beads 
are present in all the whorls, except in the 
outer half of the peripheral whorl. It is found 
at Trivandrum and Vizhingom Coasts up to 
15 fathoms. 

Besides these two, there is another form which 
measures 4-3 x 3-3 mm., and in which the outer 
whorl iS enormously enlarged. It resembles 
Fig. 2a, PL XVI, Cushman** and bears beads on 
the first two whorls. This form is only rarely 
obtained on this coast and the limited number 
of specimens collected was from Trivandrum, 
12-15 fathoms. 

Among the numerous species of foraminifera 
collected from the Travancore Coast this is the 
only lai'ge-sized species and it is abundant in 
the deeper waters of Trivandrum, between 14-16 
fathoms and it constitutes even up to 1-2% of 
the total dry weight of the bottom deposit in the 
March collections. At times, the tubes of cer- 
tain polychaetes collected from this region are 
formed exclusively by the agglutination of the 
dead tests of this species. 

Fisheries Research Station, C. V. Kurian. 
Kayamkulam, 

November 7, 1951. 


1. llofker, J„ SiOoo. }i:cpcd Mo-nogy., 1927, 4, 1-78. 
2. Dakin, W. J., Ckj*. Poari Oyst. Fis/i. 1938, 36, 

226-42. 3. Cushman, J, A. Bull. U.S. Nat, Mus., 1933, 
161, pts. 1-3. 
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The Manufacture of Iron and Steel. Vol. 2, 
By G. Reginald Bashforth. (Chapman & Hall), 
1951. Pp. viii -h 461. Price 45 sh. net 
The second volume on ‘‘The Manufacture of 
Iron and Steel”, by G. Reginald Bashforth, keeps 
up the excellent standard set by the first volume. 
The text has been neatly divided inco two basic 
parts, i.e., iron production and steel production 
and deals at length with the basic theory under- 
lying various processes which constitute the 
modern metallurgy of iron and steel. Details 
of plant and machinery illustrate the text pro- 
fusely and these are notable for the reference 
to their actutal installation. The most notable 
feature of the text is the latest references to 
the work of numerous research workers pub- 
lished in various leading technical journals. 

To the students of modern production metal- 
lurgy it should be an exceedingly useful pub- 
lication. Although there are a number of text- 
books in this field, none deals with the subject 
so comprehensively and effectively as the pub- 
lication under review. To the production 
metallurgist it should readily present valuable 
reference data on various aspects of ferrous 
metallurgy. 

The publication will admirably serve the pur- 
pose for which it is intended. 

B. R. Nijhawan. 

The Surface Chemistry of Solids. By S. J. Gregg, 
(Chapman & Hall Ltd., London), 1951. Pp 
297 -fix. Price 30 sh. 

The surface properties of solids have evoked 
considerable interest in recent years, especially 
in view of their important bearing on many 
practical and industrial problems. The book 
under review provides an excellent survey of 
the important aspects of recently published re- 
search on this subject. 

It is happy to note that the scope of this sur- 
vey is not limited to the chemistry of solid sur- 
faces, for it covers important physical and mecha- 
nical’ properties as well. The chapters dealing 
with active solids, adsorption, friction and lubri- 
cation, chromatography and the wetting of solids 
by liquids have received very lucid treatment. 
A short chapter on the application of the elec- 
tron microscope and electron diffraction has been 
well placed in this work. 


Coming to purely chemical properties, the 
chapters dealing with catalysis and chemisorp- 
tion deserve to be amplified. Though the author 
has candidly excused himself in the Preface for 
the choice of the subject-matter, “inevitably re- 
flecting the particular interests and prejudices 
of the author”, one cannot help noticing with 
surprise the total exclusion of the important con- 
tributions of Volkenstein in Russia and the 
rather thin treatment of the theory of activated 
adsorption. It would also have been desirable 
to include chapters dealing with the measure- 
ments of magnetic susceptibility and semicon- 
ductivity of active solids. 

There are very few typographical or other 
errors in the text. On page 18, A H refers obvi- 
ously to the differential heat of adsorption per 
gram mole (not per gram) of the adsorbate. 
On page 120, lines 9 and 28, read Fig. 50 for 
Fig. 52. 

The survey has been presented in a swift 
and lucid style, which makes it sufficiently in- 
telligible to the more advanced undergraduate 
student. To the researcher, it provides a key 
to the vast complexity of literature on the phy- 
sics and chemistry of surfaces. The printing and 
get-up of the book are both commendable. 

M. V. C. S. 

Chemistry and Biology of Proteins. By Felix 

Haurowitz. (Academic Press Inc., New York), 

1950. Pp. xii -h 374. Price $ 5.50. 

The circumstance that proteins constitute the 
fundamental substrate of living matter, has lent 
to the subject an unchallenged position of im- 
portance which is shared by few other topics. 
The exceptional significance of proteins in 
biological chemistry is realised if attention is 
called to the fact that some of the vital compo- 
nents of life, enzymes, hormones, antigens, anti- 
bodies and viruses fall into the domain of pro- 
teins. 

The absence of a suitable text-book on this 
subject giving a “uniform outline of the present 
state of the protein problem” for the benefit of 
students of chemistry and of biological sciences, 
has long been felt and the distinguished author, 
by presenting this excellent volume under re- 
view, has earned the gratitude and admiration 
of his readers. 
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In writing the text, the author has kept in 
mind the requirements of those interested in 
the fundamental aspeects of the subject. The 
main topics which are discussed in a series of 
17- brilliant chapters, include (1) protein struc- 
ture, (2) biological activity of proteins, and 
(3) their biosynthesis in the living cell. 

An admirable feature of the volume is the 
way in which the author has harmonised the 
old and the new concepts of the nature of the 
protein molecule and its varied reactions and 
manifold functions. For brevity of style and 
clarity of expression, there are few texts which 
can equal this treatise, which represents an 
inspiring model for others to follow. We have 
no doubt that this volume will command a 
large audience. 

Parasites of Domestic Animals. By T. W. M. 

Cameron. 2nd Edn. (Published by Adam & 

Charles Black, London), 1951. Price 38 sh. 

This is a completely revised edition of Pro- 
fessor Cameron’s earlier text-book “The Inter- 
nal Parasites of Domestic Animals, 1934”, en- 
larged, to include the external parasites also, 
which has necessitated the change in the title. 
The arrangement of the subject-matter is quite 
original and is a result of the author’s vast 
experience as a teacher at the London School 
of Tropical Medicine and at the Institute of Para- 
sitology of Canada. The pictorial diagrams show- 
ing the situations of the parasites in their hosts 
and their life-histories are very illustrative 
and greatly enhances the usefulness of the book. 
In the chapter on “Immunity”, the subject- 
matter has been admirably dealt with in a clear 
lucid manner. A new chapter has been added, 
dealing with the principles of the control of para- 
sitic diseases in the light of the latest researches 
and field experience. Parasites found under all 
climatic conditions have been included with one 
exception which struck the reviewer prominent- 
ly, the absence of the mention of Schistosoma 
nasalis, Rao, 1932, a severe pest of cattle in this 
part of the country, whose identity and patho- 
genesis have been firmly established. 

It can be confidently stated that there is no 
other text-book on the subject in which the 
systematics of the parasites and details of the 
■ diseases caused by them and their treatment 
are so well blended to form a concise book. 
This is useful to the practitioner who may be 
interested only in the diseases, and also to others, 
who may like to have more information about 
the parasites causing the diseases. This book 


can be specially recommended, as a model 
text-book for students of the Veterinary 
Colleges. 

N. S. K. R. 

Chemical Control o£ Insects. By T. F. West, 
J. Eliot Hardy and J. H. Ford. Frontiers of 
Science Series. (Chapman & Hall Ltd., Lon- 
don, W.C.2), 1951. Pp. 211. Figs. 44. Price 15 sh. 
net. 

Modern entomological research requires a 
knowledge of many “border” sciences of which 
the chemistry of insecticides is one. While the 
book is mainly of interest to the toxicologist, 
it contains much which will be useful to the 
general entomological worker. The authors 
emphasise that a knowledge of the life-history 
and behaviour of the pest and the niche it fills, 
in its natural environment, is necessary for 
successful application of control methods. Each 
species of insects, therefore, presents as it were, 
a fresh problem for study. The various methods 
of pest control have been contrasted, with a 
knowledge of the action of the chemicals on 
the insect body. The chapter on fumigation gives 
useful details about factors influencing action of 
fumigants, and their properties and uses. 

There are sixteen chapters, dealing with the 
early history, chemistry and insecticidal uses of 
insecticides, like the nicotine, rotenone, arseni- 
cal compounds, petroleum oils, tar oils, etc.; and 
also giving good account of repellents and at- 
tractants; and weed control. The chapter on 
chdorinated hydrocarbons, while giving the 
chemistry, agricultural and horticultural uses of 
D.D.T., chlordane and toxaphene, indi- 

cates the possibilities for new and even more 
potent synthetic compounds. Each chapter ends 
with a list of useful “References”. The get-up 
of the book is also attractive. The book is very 
useful to the Economic Entomologist to get a 
picture of the chemistry of the insecticides with 
which he is connected professionally. 

M. PUTTARUDRIAH. 

Parasitic Animals. By Geoffrey Lapage. (Cam- 
bridge University Press). Pp. xxi-f-351. 
Price 21 s. net. 

This is a handy volume on the ecto- and endo- 
parasites, excepting bacteria and fungi affect- 
ing man and his domestic animals. The author 
has taken considerable pains to describe con- 
cisely the life-history, method of contact and 
attachment and effects of parasitism on the host 
and the parasitiss, and the method of preven- 
tion. The subject has been well arranged and 
classified and treated in a manner intelligible 
even to the lay reader. 
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The author concludes in a philosophical vein 
an^ makes the reader ponder over the purpose 
and the force behind all these phenomena. 
These, we learn, are to be dealt with in a 
volume which is soon to follow. 

K:. P. Mexon. 

The plant Glycosides, By H. J. Mcllroy (Edward 

Arnold & Co., London), Pp. 138. Price IS sh. 

net. 

An up-to-date book on plant glycosides would 
certainly be a welcome addition to chemical 
literature, since earlier works were published 
some twenty years ago. The present small 
volume is claimed to contain only notes collect- 
ed in connection with research work on nateal 
products in the University College, Ibadon, Nige- 
ria and is not intended to be more than an up- 
to-date summary for convenient reference by 
chemists, agriculturists and botanists. Its scope 
is therefore, naturally limited. Even so, the 
book contains a large number of errors that 
reduce its usefulness. The following represents 
a casual collection of such : p. 31 — “The glucu- 
ronic component in baicalin is attached to posi- 
tion 6’\ Shibata and Hattori to whom reference 
is made, consider that it is probably in the 7- 
position. Actually its reactions resemble those 
of the 7-methyl ether of baicalein; p. 33. — Onone- 
tin is “7-hydroxy-4'-niethoxy iso-fiavone”; 
p. 35. — Galangin is the “glycoside of 5 : 7-dihy- 
drory flavonol"; p. 35. — Gossypin is isolated from 
“Egyptian cotton flowers*’; p. 39. — Citronetin is 
synthesised from “phloroglucinol and 6-me- 
thoxy cinnamaldehyde’’: p. 120, — Primitrin is 
“7-methoxy- 4' : 5-dihydroxy-iso-flavone’'. 

Literature references are claimed to be com- 
plete upto October, 1950. Though this is roughly 
met, there are omissions of papers published 
earlier as the following examples will show : 
P. 31 — For galuteolin or.ly the very old reference 
of Barger and White is given. A later reference 
(Chem. Ahs., 1940) is not found. P. 35 — A later 
reference to cannabiscitrin is not mentioned 
(Proc. Ind. Acad Set, 1946, 23 A, p. 296). P. 40— 
The earlier work of Rangaswrami, et. al., in 
determining the position of sugar residue in 
naringin has been omitted (Proc. Ind. Acad. 
Sci., 1989, Vol. 9), whereas the later repetition 
of the same in 1944 is mentioned. The actual 
synthesis of carthamidin and iso-carthamidin 
published in 1949 is not mentioned. 

Thus, critical appraisal of past literature and 
correct expression seem to be seriously lacking. 


The printing and get-up of the book are qudte 
good, but the cost seems to be too high. 

T, H. S. 

The Invertebrates Acanthocephala, Aschel- 

minthes and Entoprocta, Vol. III. By L. H. 

Hyman. (McGraw-Hill, New York), 1951. 

Pp. vi + 572. Price $ 9.00. 

The present volume on the invertebrates com- 
pletes the consideration of the acoelomates or 
the Pseudoceolomata bilaferia as the author des- 
cribes them. Like its predecessors, this work 
is also largely a compilation, of coimse, backed 
by the original researches of the author. As 
the author herself points out, there is not much 
work done on the Nematodes and had the author 
started making original investigations on this 
group, probably the publication of the present 
volume would have been indefinitely postponed, 
much to the disappointment of teachers and 
researchers. On the other hand, a much needed 
comprehensive original account on the Nema- 
toda would have been available. 

Each of the Chapters (XII, XIII and XIV) 
is devoted to a phylum. Comparing the Acan- 
thocephala, system by system, with the Platy- 
helmia on the one hand, and Aschelminthes on 
the other, the author points out that its rela- 
tion with the flatworms or the other cannot be 
definitely settled. It is, therefore, thought best 
to treat the phylum separately which show, how- 
ever, affinities with them. Under Aschlminthes 
are included Rotifera, Gastrotricha, Kinorbyncha, 
Priapulida, Nematoda and Nemtomorpha which 
may appear at first as a heterogeneous assem- 
blage of groups. One is amused to read that 
in the lowly rotifers, different species exhibit a 
predilection in choosing definite plants for attach- 
ment; even more interesting is the fact that par- 
ticular locations on the axis of aquatic plants 
are selected by them ! In describing the deve- 
lopment of Parascaris (p. 225), no reference is 
made to the important phenomenon of ‘chro- 
matin diminution’ though it is described sepa- 
rately on page 260. It is likely that students 
reading this description of Nematode embryo- 
logy may lose sight of this very important fact. 

It is interesting to note that while Parascaris 
parasitises only the equidse, the unfortunate 
dog harbours at least twenty different genera 
in its body ! 

While under Acanthocephala and Entoprocta 
a useful account of the morphology and physio- 
logy of the phyla is given, such an account has 
obviously not been possible under the Aschel- 
minthes. 
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The volume under review is not meant to be 
used as a text-book; but it is an excellent refer- 
ence work and further is undoubtedly indispens- 
able to the researcher in the field comprising 
the three phyla. The figures are either original 
or are specially redrawn for the book. The 
bibliography is very exhaustive. The author 
and the publishers deserve our gratitude. 

L. S. R. 

Report of the Proceedings of the Symposia on 
Fuels, Fats and Oils, and Research and Indus- 
try. (Published by the Central Laboratories for 
Scientific and Industrial Research, Hyderabad). 
1951. Pp. vi + 206. Price Rs. 5. 

As pointed oui: by Sir .J. C. Ghosh in his in- 
augural address, the industrial prosperity of a 
State in this scientific age is intimately connect- 
ed with a planned development of its resources 
through research. The speakers who took part 
in the symposia, therefore, did well in taking up 
only such topics as were related to the national 
needs and demands rather than dealing will too 
technical and theoi'etical discussions. Eighteen 
subjects were discussed at the meetings cover- 
ing a wide range of topics such as briquetting 
and 'low temperature carbonisation of non-caking 
coal ; fluidisation of coals ; research in refractory 
materials ; combustion of non-caking coals in a 
fuel bed ; edible fat industries in India ; castor 
oil and its gel ; utilization of seed oils as sur- 
face-coating materials ; keeping quality and 
nutritive value of fats, etc. In addition, an 
interesting section devoted to various aspects of 
application of research to industrial production 
is also included. This is a subject which, no 
doubt, needs particular attention from all those 
engaged in research if the country is to achieve 
economic independence .speedily. The papers read 
at the meetings, and the discussions which fol- 
lowed, are now brought together in the form of 
a book which should provide valuable reference 
material. The printing and general arrangement 
of the material have been done with consider- 
able care. N. N. Dastuk. 

Books Received 

Machine Shop Mathematics, Second Edition. By 
Aaron Axelrod. (M/s. McGraw-Hill Books 
Inc.), 1951. Pp. 1x4-359. Price $ 3.60. 
Evolution, Second Edition. By A. Franklin Shull. 
(M/s. McGraw-Hill Books Inc.), 1951. Pp. 
ix -4- 322. Price not given. 


A Text~Book of Physiology. By P, L. Kolhhar. 
(Atma Ram & Sons , Delhi), 1951. Pp. ix + 316. 
Price Rs. 10. 

Photosynthesis and Related Processes, Volume II, 
Photosynthetic Pigments, Kinetics of Photo- 
synthesis). By Eugene I. Robinowitcb, 
(M/s. Interscience Publishers), 1951. Pp. 
xi 4- 603-1,208. Price $ 15.00. 

The Origin, Variation, Immunity and Breeding 
of Cultivated Plants (Selected Writings of N. I. 
Vavilov). Translated by K. Starr Chester. 
(M/s. Chronica Botanica Co.), 1949-50. Pp. 
xviii -j- 364. Price $ 7.50. 

Isotopes in Biochemistry. Edited by J. N. David- 
son and 4 others. (M/s. J. A. Churchill Ltd.), 
1951. Pp. XV 4- 288. Price 27 sh. 6 d. 

Partial Differentiation. By R. P. Gillespie. 
(M/s. Macmillan & Co.), 1951. Pp. viii 4- 105. 
Price 6 sh. 

Electrical Engineering Economics, Second Edi- 
tion, Vol. 2. By D. J. Bolton. (M/s. Chap- 
man & Hall), 1951. Pp. xi 4- 307. Price liO sh. 
Text-Book of Electrochemistry — II. B.y Kortum 
and J. O. M. Boekris. (M/s. Elsevier Publish- 
ing Co.), 1951. Pp. xiii 4- 353-882. Price 70 sh. 
Facts, Files and Action in Business and Public 
Affairs, Part 1. By J. E. Holmstrom. (M/s. 
Chapman & Hall Ltd.), 1951. Pp. xvi 4- 449. 
Price 30 sh. 

Vitamins — A Digest of Current Knowledge. By 
Leslie J. Harris. (M/s. J. A. Churchill Ltd.), 
1951. Pp. xii 4- 244. Price 15 sh. 

A Text-Book of General Physiology. By Hugh 
Dawson. (M/s. J. A. Churchill Ltd.), 1951. 
Pp. xiii 4- 659. Price 45 sh. 

Vacuum Physics (A Symposium), Journal of 
Scientific Instruments. Supplement No. 1. 
Edited by H. R. Lang. (Institute of Physics), 
1951. Pp. iii 4- 80 4- viii. Price 15 sh. 

Advances in Enzymology, Volume 12. Edited by 
F. F. Nord. (M/s. Interscienca Publishers), 
1951. Pp. ix 4- 570. Price $ 9.75. 

Pharmacooepia Inter nationalis Edito Prima, 
Volume I (International Pharmacopoeia, First 
Edition, Volume I), W.H.O. Supplement 2, 1951. 
Pp. xviii 4- 406. Price 35 sh. or $5.00. 
Management and Conservation of Vegetation in 
Africa (Revised Bulletin, No. 41). (Common- 
wealth Agi'icultural Bureaux, Farnham Royal 
Bucks, England), 1951. Pp. 97. Price 10 sh. 6 d. 
Optical Instruments — Proceedings of London 
Conference, 1950. (M/s. Chapman & Hall), 

1951. Pp. XV 4- 264. Price 42 sh. 
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SCIENCE NOTES AND NEWS 


International Symposium on Desert Research 

The Research Council of Isreal in co-operation 
wdth UNESCO is planning to hold a symposium 
on Desert Research in Jerusalem in May, 1952. 
The symposium will be under five sections : 
Climate, Soil, Water, Energy and Biology. Many 
specialists have already agreed to participate in 
the programme. 

Symposium on Utilization of Industrial 

Wastes 

A symposium on Utilization of Industrial 
Wastes will be held under the auspices of the 
National Chemical Laboratory of India, Poona, 
on February 13, 1952, and the following days. 
Important problems of utilization of waste 
from various industries are expected to be dis- 
cussed in all their aspects by leading industrial- 
ists and scientists in the country. Enquiries in 
this regard may be addressed to Dr. J. V. S. 
Raman janeyulu, National Chemical Laboratory, 
Poona 7. 

Dr. T. J. Job 

Dr. T. J. Job, Chief Research Officer, Central 
Inland Fisheries Research Station of Govern- 
ment of India at Barrackpore, has been appoint- 
ed Assistant Regional Fisheries Officer for Asia 
and the Far East, with headquarters at Bang- 
kok. 

Dairy Science Abstracts 

Dairi/ Science Abstracts, published by the 
Commonwealth Bureau of Dairy Science, Shin- 
field, Reading, England, will be appearing as a 
monthly instead of a quarterly publication be- 
ginning with Volume 14, No. 1 (January), 1952. 

Application from Scientific Workers 

Agreeing to the suggestion made by the Asso- 
ciation of Scientific Workers of India, the Gov- 
ernment of India have issued a notification to 
-the effect that in future any qualified scientific 
worker employed under the Ministry of Finance, 
etc., will be allowed full opportunities to apply 
for posts advertised by Union or State Public 
Service Commissions or other bodies for which 
they are qualified, provided their services can 
be spared without detriment to the work they 
are engaged on. 


Raptakos Awards for Medical Research 

Raptakos Medical Research Board Fellowships 
for the year 1952 have been awarded to the 
following candidates for research work in sub- 
jects mentioned against their respective names : 

(1) Mr. D. V. Rege, University Department of 

Chemical Technology, Bombay. Role of 
Folic Acid and Vitamin Nucleic 

Acid Metabolism. 

(2) Miss Vatsala N. Thakur, Tata Memorial 

Hospital, Bombay : Isolation of Carci- 
nogenic Substances from Tobaccos used 
for Chewing in India. 

(3) Mr. M. Bhimasena Rao, Indian Dairy Re- 

search Institute, Bangalore : Milk Diets 
in Relation to Infantile Cirrhosis. 

(4) Dr. K. Gopalachari, Government General 

Hospital, Madras : Hypertension. 

Bose Research Institute 

The Thirty-fourth anniversary of the Bose 
Research Institute was celebrated on the 30th 
November, 1951, when Prof. P. C. Mahalano- 
bis, F.R.S., Statistical Adviser to the Cabinet, 
gave the Thirteenth Acharya Jagadish Chandra 
Bose Memorial Lecture on “Statistical Methods 
in relation to National Development'’. 

With reference to the work of the Institute, 
the Director, Dr. D. M. Bose, said that cosmic 
ray investigations are to begin shortly and that 
the cytological and mutagenic action of X-rays, 
ultraviolet rays, ultrasonic radiation, as well as 
of different chemical reagents is being pursued. 
The effect of penicillin in inhibiting the growth 
of soil organisms, producing cytological effects 
on plant cells have been studied. It has been 
found that while the normal period of transfor- 
mation of tadpoles to frogs takes place in about 
three weeks, tadpoles kept for some time in a 
dilute penicillin solution and then transferred 
to their normal habitat in water have continued 
to grow and increase in size for six months 
without being transformed into frogs. 

CORRECTION 

Vol. 20 No. 10. Read Cyperus Scariosus for 
Cyprus Scariosus (p. 273), and Stemphylium 
ilieis for Stemphyllium ilieis (p. 276). 


Sreenivasaya. B.A.. F.I.I.Sc.. F.ASc. Editor-; G. N. Rarnachandr-an, M.A., Ph.D. D.Sc., F.A.Sc. 
JOSO-Si PriMtadat The Banifalore Press, Bangalore City, by G. Srinivasa Rao, Superintendent and Published by 
Dr. M. A. Govinda Rau, M.A., Ph.D., for the Currant Science Association, BanSalora 
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